
Over the last decade we have witnessed 
an important evolution of Vessel Traffic 
Services technology, as well as related 
policies. Today, even the smallest ports 
are equipped with a Vessel Traff ic 
Management System in order to be 
compliant with existing regulations and run 
safe and effective navigation practices. 

Most of the efforts have been devoted 
to the development of technologies which 
are put behind VTS systems, including 
overall improvements in quality of data 
presentation, improvement of the radar 
processing technologies, the way data is 
distributed and exchanged, integration of 
the VTS with other national-scale security 
maritime and intelligence systems like 
coastal surveillance, global maritime 
distress safety (GMDSS), and search and 
rescue (SAR). 

One of the recent developments 
introduced in the VTS technology market 
has been the 3D VTS appl icat ion, 
deve l oped  t o  p rov i de  rea l - t ime 
3-dimensional visualisation of a VTS 
area. 3D technology is not new in the 
maritime industry and already widely 
used in different areas, bringing a unique 
opportunity for an overall improvement of 
safety and security in maritime operations. 
3D is used today for simulation of any 
type of maritime or port operation and 
is becoming fundamental. Therefore the 
International Maritime Organization (IMO) 
adopted a resolution according to which 
the use of simulation for some courses 
has become mandatory as part of the 
Standards of Training, Certification and 
Watchkeeping (STCW) requirement. 

This article will demonstrate in more 
detail how the usage of visual 3D aids 
helps a VTS operator to be ready to foresee 
potential dangerous situations and perform 
more effectively in a job. Furthermore, it 
will demonstrate how a 3D VTS tool can 

be valuable in incident investigation and 
debriefing, as well as in training.

Behind the technology
3D VTS has been originally developed 
to ensure the display of the full-scale 
3-dimensional view of the navigational 
situation in the VTS operational area. 
It serves as a visual aid to navigation for 
VTS operators or supervisors working 
to provide security in ports, harbours, 
along rivers, coasts or around offshore 
renewable energy and oi l  and gas 
production installations.

Once a port or an offshore platform 
is equipped with the VTS system it is 
then possible to install a 3D VTS, which 
comes as an additional module to the 
main Transas Vessel Traffic Management 
software. 3D VTS receives real-time data 
from tracking sensors such as radar or an 
AIS and based on the data received it is 
able to produce a marine traffic picture in 
real time. 

A VTS operator is able to see the port 
and its operational areas in 3D using 
a virtual camera which can be located 
onboard or onshore. In addition to this, 3D 
VTS can display routes, zones and other 
objects of the traditional electronic chart. 
3D VTS represents a new generation of 
decision support tools, providing the 
“extended reality” for a VTS operator.

Transas 3D VTS is based on the 
advanced visualisation platform Seagull 
6000. It realistically simulates vessels, 
port areas and its infrastructure in different 
times of the day, with different weather 
conditions. A comprehensive simulation 
library makes it possible to have a full 
range of 3D scenes and vessel models. 
The system automatically recognises 
vessel type using AIS data transmitted by 
ship and selects the correct vessel model 
based on these criteria.

High quality of the visualisation platform 
enables the provision of maximum 
accuracy in the graphical representation 
of the port. Even the moving infrastructure 
elements are displayed in the real time 
mode, such as a radar antenna rotating on 
the top of a control tower. All this creates a 
realistic and highly accurate environment 
for a VTS operator.

Virtual shore-side support
3D VTS enhances situational awareness 
bo th  f rom asho re  and  onboa rd 
perspectives, especially during pilotage 
operations, representing the current 
situation in a port using a virtual camera. 
This camera can be located at the 
different points and heights, and move 
in a particular direction, ensuring greater 
visibility. 

When a vessel is entering a port, a 
VTS operator can attach the camera to 
the target and virtually assist onboard 
during pilotage operations. The view from 
the bridge will be displayed in the 3D 
window and will allow a VTS operator to 
see the overall picture of a manoeuvre 
as it progresses. Operators can switch 
between real-time weather conditions or 
set the weather manually with just a few 
clicks. It is also possible to change times 
(day/night/twilight). The view from the 
bridge will demonstrate on the simulated 
water the channels’ limits, the vessel 
heading, restricted areas and other useful 
navigation information.

In the Vessel Traff ic Management 
Department at the Port of Ilyichevsk, 3D 
VTS is used not only for monitoring of the 
navigation situation in the port but also 
in experimental pilotages in the different 
weather conditions. 

3D VTS is a tool of choice when it 
comes to analysing any incident relating 
to the vessel movements happening at a 
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port. It integrates a special recording and 
playback feature making sure all data is 
recorded for debriefing. Apart from the 3D 
scenes, all communications between VTS 
operators and ship officers are recorded 
and can be stored for the future analysis.

As with every innovative technology, 3D 
VTS has several stages until it reaches a 
full acceptation by the VTS user. The next 
generations of this advanced module will 
be continuously improved in terms of new 
features. If the standard VTS software 
functionality, such as chart measurements, 
manoeuvring calculations or prediction 
tools, can be implemented in 3D, it can 
further become one of the main decision-
making tools, providing a great support 
to standard ‘chart’ visualisations of the 
common VTS picture. 

Also one possible way for product 
evolution could be in integration with the 
modern underkeel clearance calculation 
tools. 3D VTS would then be able to 
display individual no-go areas for vessels, 
based on the draft and the current water 
level. Also, an underwater camera would 
allow users to see real vessel clearance 
and the locations of underwater objects 
such as pipelines and cables, protecting 
them from anchoring vessels.

As a great performance improvement 
tool, 3D VTS could be developed to 
become a reliable and intelligent decision 
support system, which shouldn’t only 
show a potentially dangerous situation, 
but suggest possible solutions to resolve 
them with displaying the results in 3D.

Conclusion
In the era of e-navigation technologies, 
VTS plays a vita l  role in ensuring 
streamlined vessel cal ls and better 
co-operation between on board and 
onshore decision-makers. The importance 
of 3D VTS is becoming increasingly 
evident as it signif icantly enhances 
VTS technology, making the marine 
traffic picture more accurate and more 
comprehensive. Real-time graphical 
representations of vessel movement and 
a variety of viewpoints allowing a VTS 
operator to better evaluate the navigation 
situation and prevent potential collision 
accidents is only driving the industry 
forward. 

3D VTS provides clearer operational 
pictures and all in all a user-friendly 
environment, resulting in less stress and 
fatigue. 3D VTS can be considered as a 
significant step in improving the safety 
and efficiency of the navigation in the VTS 
operational areas. 
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