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e-Navigation: A new paradigm

Nick Lemon

Presentation Outline

Origins 

IMO, and IALA

What is e-Navigation?

IMO strategy and implementation plan

Building blocks

Summary and the future?

Origins - submission to IMO

Seven IMO Member States – to MSC in May 2006

� Aim to develop (by 2008)

� A strategic vision to use existing and new navigational tools in a 
holistic and systematic manner

� An overarching, accurate system with the potential to provide global 
coverage for ships of all sizes

The case for e-Navigation

Majority of collisions/groundings caused by human error, 
and the cost of these to administrations is rising each year.

Despite BRM training, decision-making for navigation and 
collision avoidance seems to being made in isolation 
(reduced manning).

A check on the decision-making process can improve 
human reliability by a factor of 10:

� Well designed on-board systems

� Cooperation with VTS/M ashore 

IMO, December 2008

IMO MSC – supported the concept 

Placed on work programme of NAV and COMSAR 
Subcommittees

IMO to lead – invited IALA and IHO to participate

IMO NAV (July 2006) set up a Correspondence Group

Initial IMO outcomes

e-ANSI:  Working Group meetings in 
2004/05 

Aim to develop:

� Concept of real time information (on aids to 
navigation) on a shipboard operational 
display 

� IALA Recommendation on a digital aids to 
navigation service for the 21st century

IALA initiatives
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IALA and e-Navigation

In 2006, the IALA Council:

� developed a working definition of e-Navigation

� merged the Radionavigation and AIS Committees

� formed a new e-Navigation Committee 

� IALA worked to ensure wide representation at IALA  e-NAV meetings 
and to provide into to the IMO

e-NAV Committee meetings at IALA

e-NAV1:  72

e-NAV2:  83

e-NAV3:  74

e-NAV4:  80

Wide representation:  IMO, IHO, NI, IMPA, IHMA, CIRM
BIMCO, ICS, INTERTANKO, INTERCARGO, EU Projects

IALA’s e-Navigation Committee

e-NAV1 outcomes (Sep 2006) 

� Three fundamental elements in a submission to the IMO 
Correspondence Group:

- ENC coverage of all navigational areas 

- robust electronic position-fixing systems (with redundancy)

- agreed ship to shore communication links

Element 1 - Electronic Navigation Charts (ENC) 
of navigable areas

� 2007 IHO Resolution calling for Member States to provide ENC by 2010

� Dec 2008 – expected that by 2010, there would be appropriate coverage 
of ENC for 800 ports world wide, as well as the connecting routes.

Element 1 - Electronic Navigation Charts (ENC) of 
navigable areas

Element 2 - Robust electronic positioning systems 
(with redundancy)
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Element 2 – Space based electronic positioning

GPS 
� Modernisation continues

� Accuracies are within the declared 13-37m (95% probability)

� Second civil frequency will be available by 2014

� However, some concern post 2010 due to satellite replacement delays

GLONASS
� Accuracy expected to equal GPS by 2010

GALILEO
� Procurement phase underway, first launches in 2010.

� Planned to be operational by 2013

Element 2 – Terrestrial electronic positioning

The issue here is redundancy

E-LORAN
� Being promoted by the UK, and the US (provider of GPS)

� US Institute for Defense Analyses, Independent Assessment Team 
(IAT) Summary of Initial Findings on eLoran (Jan 09):

- “Reasonable assurance of national PNT availability is prudent and
responsible”

- “IAT unanimously recommends that the U.S. Government complete 
the eLoran upgrade and commit to eLoran as the national backup 
to GPS for 20 years”

Element 3 - Communications to link ship and 
shore Nautical Institute and the S Mode

Standard, simplified mode of presentation, function and 
control

Single action - revert to ‘S’ mode on all units 

Default display, menu and interface

Functionality limited to a basic level

What is e-Navigation?

e-Navigation is the harmonised collection , integration , 
exchange , presentation and analysis of maritime 
information onboard and ashore by electronic means to 
enhance berth-to-berth navigation and related services ,  
for safety and security at sea and protection of the marine 
environment.

IMO NAV 53, July 2007
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No need to define the ‘e’!!

What is e-Navigation?

Enhanced

Electronic

Essential

Efficient

Extraordinary
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But, what is e-Navigation?

Creation of a ‘wide area navigation team’ which allows the 
OOW and VTSO to share tactical and planning 
information.

An IMO led internationally developed vision and a 
framework that will guide the introduction of new 
paradigms, based on modern electronic and digital 
technology, into the solutions used by mariners, and 
others, for the safe and efficient berth to berth 
navigation of ships. (N Lemon)

Data Integrity

In Dec 2008, IMO agreed on a strategy

The strategy has:

� Vision (expectations)
- On board (integration of sensors, standard user interface, alerts etc)

- Ashore (more effective VTM)

- Communications (seamless info exchange on board, ship-ship & 
ship-shore)

� 11 core objectives (safe navigation, facilitate VTM, 
facilitate communications and data exchange, global 
coverage etc)

Strategy for e-Navigation (contd.)

5 main benefits (improved safety and protection of the 
environment, augmented security, higher efficiency, etc)

7 basic requirements (user needs driven, operational 
procedures, mariner to play core role etc) 

8 user needs (common data structure, automated reporting 
functions, robust communications, human centred 
presentation needs etc)

IMO-approved e-Navigation Strategy

The strategy has eight key elements:

1. Architecture (overall conceptual and operational)

2. Human element (training, workload and motivation)

3. Conventions and standards

4. Position fixing (must meet user needs)

5. Communications tech and info systems are required 

6. ENC

7. Equipment standardisation

8. Scalability 

Implementation Plan

Phased iterative process, taking into account:

� User needs (continual assessment, incl. how new tech can meet needs)

� Architecture 

� Gap analysis

� Cost benefit analysis

� Risk analysis

Deliver this by 2012
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IMO’s Plan for an Implementation Plan

MSC 86, this week, is considering a plan to build a plan….

Existing aids as ‘building blocks’

ECDIS

Perhaps the main component 

Display digital charts with real-time position 

Intended to replace paper charts

Integrate other navigation information (e.g. radar, AIS)

Improve route planning and monitoring

IMO mandated carriage (2012 - 2018)

Existing aids as ‘building blocks’ (contd.)

AIS

� Current generation VHF based data exchange system

� Automatic transfer of information 

� Binary Message capability will be a key element

Radar

� AIS information can now be displayed on radar

Existing aids as ‘building blocks’ (contd.)

GNSS

� GPS, GALILEO and GLONASS

e-LORAN 

� Terrestrial system 

� Modernised version of LORAN and LORAN C

� NW Europe and US committed to e-LORAN

Existing aids as ‘building blocks’ (contd.)

Inertial Navigational Systems (INS)

� back up for a finite period after GNSS failure

� useful complement to GNSS to improve ship’s performance 

� cannot (yet) be considered as a primary back up to GNSS

Existing and future systems

Under Keel Clearance management systems

� (Hay Point example – fewer aids to navigation).

AIS via satellite

� Several countries conducting R and D.  Some are implementing.

� issues with allocation of frequencies, modification of shipboard equipment 
and confidentiality of data.

� IMO yet to debate and decide.
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The future…… .

The driver for the shipping industry to support e-navigation 
is:

1. economic (analogy of internet, mobile phone)

2. improvements to sub-systems (radar and coastal features overlays, 
automatic DGNSS and chart corrections)

ECDIS + GNSS + AIS + radar = good foundation for e-NAV 

Much work needs to be done ashore (VTM and AtoN)

From individual equipment & systems

To this…
… and prevent this !

Thank you


