
AIS message transmissions number in 
the tens of millions every single day. 
The Internet of Things, radar and vessel 
monitoring systems have hugely increased 
the amount of data to be processed, stored, 
analysed and distributed, but a secure 
cloud-based or hosted infrastructure 
can reduce the cost, commercial and 
operati onal load while increasing the value 
to the mariner.

Class A Automati c Informati on System 
(AIS) transponders are mandatory on 
all ships of over 300GT on internati onal 
voyages – and have been for more than 
a decade. In additi on, tens of thousands 
of Class B AIS systems and other devices 
operati ng in the AIS band are in use, 
including smartphones that carry AIS apps. 
Numerous systems have been deployed 
on land and in space to collect AIS data, 
promoti ng the four key benefi ts of safety, 
security, protecti on of the environment 

and the reaping of economic advantages. 
So what is the next phase, and how do 
authoriti es large and small parti cipate 
and take advantage of rapidly developing 
technologies and applicati ons?

THE NEXT PHASE
The Internati onal Mariti me Organizati on 
(IMO) e-Navigati on Strategic 
Implementati on Plan (SIP) describes 16 
Mariti me Services (MS), many of which use 
AIS data or informati on derived from AIS 
data analysis. These MS are described in 
the table below. 

AIS DATA COSTS
Once the AIS equipment (AIS mobile and 
AIS base stati ons) has been acquired, there 
are no costs associated with using the 
allocated AIS frequencies. For shoreside 
authoriti es, the costs are associated with 
the design, establishment of the shore-

based system and then the testi ng, support 
and regular upgrades of the applicati on 
so� ware to add new features or stay 
compliant with the rapidly developing 
technology and standards environment. 

AIS DATA SCOPE AND POWER
Shoreside AIS applicati ons are becoming 
more sophisti cated as the use of data 
analyti cs allows the detecti on of vessels 
of interest from a safety, security, 
environmental or economic perspecti ve. 
Data analyti cs ensure that shoreside 
systems are presented with clean data, 
enabling services that can be delivered 
with human monitoring but minus human 
interventi on, thereby promoti ng operator 
effi  ciency and a predictable service. 
Complex Event Processing (CEP) techniques 
are used within the same data analyti cs 
environments to detect ship incidents such 
as dri� ing, or entering Mariti me Protected 
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Areas (MPA) that are environmentally 
sensitive or ‘no go’ areas.

The collection of AIS data, using 
both terrestrial and space-based AIS 
receiving systems, has led to globally 
gathered AIS data being made available to 
environmental, aids to navigation (AtoN), 
coastguard and port authorities, as well 
as maritime commercial organisations. A 
significant proportion of this collected data 
is duplicated for numerous reasons. The 
value of AIS data is augmented with data 
obtained from maritime-centric Internet 
of Things (IoT) networks that monitor 
various sensors providing meteorological, 
hydrological, aids to navigation and other 
mission-critical maritime infrastructure 
status detail on a real-time basis.

The provision of services using AIS and 
associated and connected technologies 
adds significant value to the mariners on 
board. The AIS system has more than 190 
defined Application Specific Messages 
(ASM) for the transfer of data between ship 
and shore and ship and ship. Some of these 
ASM are defined in the IMO Circular S/N 
289. Higher bandwidth technologies such 
as the VHF Data Exchange System (VDES) 
(> 100Kb/s) and the 3GPP LTE-M (> 1Mb/s) 
are being integrated to satisfy the delivery 
of services within the maritime domain. 

This is supported by the Common 
Maritime Data Structure (CMDS) based 
on the International Hydrographic 

Organisation (IHO) S-100 framework. The 
International Association of Lighthouse 
Authorities (IALA) is establishing the S-200 
domain, in consultation with IHO. This 
domain uses the range S-201 to S-299 for 
product specifications compliant with the 
IHO S-100 standard, covering fields within 
the IALA remit including AtoN, Vessel 
Traffic Services (VTS), positioning systems 
and communication systems.

AIS NETWORKS
AIS-centric networks are deployed along 
coastlines and are connected by Wide 
Area Networks (WAN) to a system that 
connects to AIS base stations. These AIS 
networks collect, process, store and then 
disseminate the data to various value-
adding applications such as data analytics, 
event managers or display systems. Space-
based satellite services are obtained from 
one of a limited number of space-based 
service providers. Both AIS base stations 
and AIS space-based services are stable 
systems with a lifecycle of up to 10 years. 

The rapid growth of data sources and 
the number of vessels and sensors from 
which data is being collected, processed 
and analysed is impacting massively 
upon the maritime data collection and 
processing environment. The data analytics 
environment generates an additional and 
increasing volume of data.

Deploying maritime information 

systems that are fully compliant with 
the applicable standards, guidelines 
and recommendations is complex and 
therefore a time-consuming, expensive 
exercise. As data volumes continually 
increase, operating a system that is reliable, 
responsive and able to provide the four key 
benefits becomes a major challenge to 
market participants.

HOSTED SYSTEMS – THE SMART 
ALTERNATIVE
In common with similar complex and 
dynamic large-scale systems, the AIS-
centric Maritime Information Systems 
(MIS) that satisfy the IALA Common 
Shore Side Architecture (CSSA) guidelines 
have migrated to the cloud and are now 
available as a hosted system using open 
and/or published standards. This enables 
authorities and commercial organisations, 
large and small, to gain quick access to a 
stable, tested, standards-compliant MIS 
environment. 

The cost of this access is limited to paying 
only for services that are used, dispensing 
with the need to acquire, install, configure, 
test and maintain the MIS application and 
associated hardware. Like multi-tenant, 
distributed, cloud-based information 
systems of this type, hosted MIS systems 
have significant capacity within the cloud 
or hosted environment for dealing with 
increases in data, users and feature use. 

MS Number Identified Services Identified Responsible Service Provider

MS1 VTS Information Service (IS) VTS Authority

MS2 Navigational Assistance Service (NAS) National Competent VTS Authority/Coastal or 
Port Authority

MS3 Traffic Organisation Service (TOS) National Competent VTS Authority/Coastal or 
Port Authority

MS4 Local Port Service (LPS) Local Port/Harbour Operator

MS5 Maritime Safety Information Service (MSI) National Competent Authority

MS6 Pilotage service Pilot Authority/Pilot Organisation

MS7 Tugs Service Tug Authority

MS8 Vessel Shore Reporting National Competent Authority, Shipowner/
Operator/Master

MS9 Telemedical Assistance Service (TMAS) National Health Organisation/dedicated Health 
Organisation

MS10 Maritime Assistance Service (MAS) Coastal/Port Authority/Organisation

MS11 Nautical Chart Service National Hydrographic Authority/Organisation

MS12 Nautical Publications Service National Hydrographic Authority/Organisation

MS13 Ice Navigation Service National Competent Authority Organisation

MS14 Meteorological Information Service National Meteorological Authority/WMO/ Public 
Institutions

MS15 Real-time Hydrographic and Environmental 
Information Service

National Hydrographic and Meteorological 
Authorities

MS16 Search and Rescue Service SAR Authorities
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A geographically distributed system using 
the Edge Node and Central Node logical 
topology provides high levels of resilience, 
with better than 99.9% availability. The 
Edge Node provides the primary services 
required, including a local data store, at 
the edge, and the Central Node provides 
data processing and large-scale storage 
and disaster recovery services in a central 
environment.

Hosted MIS systems deliver deployment, 
cost of operation, feature availability and 
support and maintenance advantages 
for customers, both large- and small-
scale. Smaller-scale customers benefit 
from access to systems and processes at 
a price reflecting their consumption of 
the services. Hosted MIS allow smaller-
scale users to access a team of experts 
from the hosted system service provider, 
delivering the required levels of support 
on a 24/7/365 basis without the need for 
trained technical support staff within the 

customer’s environment. The MIS service 
provider will always have the best expertise 
to rapidly resolve any issues which may 
arise, thus ensuring MIS availability. From 
an MIS application perspective, this is the 
best achievable support scenario. 

Large-scale customers who may already 
have an AIS-centric MIS in place, or who 
may be planning to deploy a complex 
system, gain from a range of perspectives 
including lifecycle costs, support and 
maintenance costs, feature capability and 
continual updates. If desired or preferred, a 
hybrid operations environment is possible 
where the Edge Node is owned by the 
authority and the system is operated and 
supported by the MIS service provider. This 
may be of interest to larger authorities that 
wish to take full responsibility for the MIS 
on which they rely. As AIS data volumes 
surge, the use of hosted MIS provides all 
MIS operators with a highly dependable, 
yet low cost, maritime data solution. 

ABOUT THE AUTHOR

Before joining IMIS Global in 2000, Trevor 
was strategic advisor to the head of Portnet, 
South Africa’s former port authority 
organisation. This early involvement with 
AIS led Trevor to focus on innovative 
maritime information system solutions, for 
IMIS, that improve maritime safety, protect 
the environment, improve efficiency and 
thus reduce costs.

ABOUT THE ORGANIZATION

IMIS Global was incorporated in 2000 to 
connect the maritime world. Recognised 
as a thought and technology leader in the 
field of AIS centric networks, IMIS plays a 
pivotal role in progressing AIS technology. 
This has led to the development of the 
uniquely innovative and sophisticated 
MariWeb and PortWeb products. IMIS 
continues to embrace new technologies 
including LTE-M, IoT and the VHF Data 
Exchange System (VDES).

ENQUIRIES

https://imisglobal.com/ 

  EDITION 89    123 

VTS, NAVIGATION, MOORING AND BERTHING VTS, NAVIGATION, MOORING AND BERTHING




