
designated. The advancement of fishing 
activity further offshore also leads to the 
restriction of the navigable space available 
to shipping. 

Finally, the present situation is further 
compounded by a shortage of officers. 
The current and future availability of 
senior officers is also a cause for concern. 
Another aspect to be noted is casualty 
statistics in shipping. Of the total number 
of accidents in 2013, 75% took place in ten 
world regions, of which nearly 46% were 
related to European waters. e-Navigation 
has a crucial role to play in mitigating risk, 
particularly in collision and grounding 
accidents near the shore.

e-Navigation services as risk 
control options
Simulation trials were conducted to test 
the efficacy of futuristic e-Navigation 
solutions as risk control options. Two 
pertinent services related to the ship-port 
interface – ‘shore based route suggestion’ 
and ‘display of intended route’ – were tested 
in simulation trials and are presented here 
exemplarily. Five different scenarios were 
designed and tested twice over the course 
of four consecutive days. At any one time, 
two bridge teams on simulation bridges 
participated in the simulation runs. The 
bridges were manned by experienced 
pilots, as well as mariners, and shore 
based support was provided by personnel 
from the Humber VTS, a monitoring and 
regulation service for the River Humber 
based in England. 

The bridge teams changed after two 
days participating in all five scenarios. In a 
scenario pertaining to the approach to the 
River Humber, the VTS operator said that 
prior to the establishment of the Traffic 
Separation Scheme (TSS), vessels would 
approach from all directions like ‘bees to 
a honey pot ’ and would depart ‘ like a 
starburst’. 

The VTS operator further went on to 
note that the functionality that enables 
them to see the intended route of vessels 
was extremely valuable to them as, based 
upon the route, they could suggest a 
suitable approach to the TSS if required. 
The Humber personnel added that they 
would miss the functionality upon their 
return to England. A very similar response 
was received from Danish pilots referring 
to their area of operation.

Enhanced collision avoidance 
using dynamic predictions
Conventional shore-based services, as 
provided in the frame of a recognised 
VTS, are based on traffic data collected 
and analysed in shore-based centres. 
Operators influence traffic by sending 

out information, warning or advice and 
instruction on a regular basis, on demand 
or when deemed necessary according to an 
operator’s judgement. 

e-Navigation will significantly change 
the landscape and the status quo of existing 
regimes of shore-based service provision. 
New information and communication 
technology (ICT) allows the collection 
of extensive data which is expected 
to be more reliable and can provide 
almost real-time information. Voyage 
Data Recorders (VDR) and Automatic 
Identification Systems were the first 
options to collect and provide more data 
on the actual situation on-board ships 
falling under the IMO's Convention for 
the Safety of Life at Sea (SOLAS) than 
information from only the radar and very 
high frequency (VHF) communication. 
Today, shipping companies seek to 
establish company fleet operation centres 
(FOC) onshore. VDR manufacturers 
have developed sophisticated solutions for 
data collection far beyond the minimum 
performance standard of VDRs, and 
even provide data exchange to company-
owned FOCs via enhanced satellite data 
communication links. This includes even 
rudder, engine and thruster data, as well 
as ordered steering values. Presently there 
is on-going research work making use of 
such data for dynamic path predictions for 
on-board decision making and shore-based 
monitoring.

Cr u i s e  and  conta ine r  sh ipp ing 
companies are already using enhanced 
capabilities and are aware of the potential 
of virtual online monitoring and decision 
support. This already includes route 
monitoring, keeping a certain corridor 
considering actual ship status, and 
forecasting weather and sea state data. 
The added shore-based monitoring acts 
as a kind of additional safety barrier and 
moreover allows for the optimisation of the 
operational regimes of a company fleet.

Conclusion
The  t r i a l s  demons t r a t ed  tha t  in 
certain situations the newly developed 
functionality of displaying intended 
r o u t e s  a n d  s h o r e  b a s e d  r o u t e 
suggestion were extremely valuable. 
The functionality of dynamic path 
prediction can be utilised for calculating 
the operational limits of manoeuvring 
needed for decision making and the 
harmonisation of collision avoidance 
procedures. In relation to the future 
e-Navigation services, it was noted that 
the legal aspects of such services would 
need to be addressed, as would training 
requirements from the point of view of 
involved stakeholders.
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