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Sir Francis Drake Sir Francis Chichester
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• Navigation

• Collision Avoidance

• Communications• Communications

• Ship Stability

• Logs, Autopilots ...

• Weather
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1970’s  Ships Radio Room with Radio Officer
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AIS - Automatic Identification System
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Automatic Identification System



�����
;��*�������
����$��
������
��7���
��7��
��



������ '����
�

�

Digital Selective Calling VHF Radio

Emergency Postion
Indicating Radio Beacon

NAVigation TEXt
receiver
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“NMEA”  data “Seatalk”  data
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Global
Observations

Physics
Maths SUPER

Forecast
Data

“GRIB”Maths

“Model”

Large Scale
Topography

SUPER
COMPUTER

“GRIB”

(GRIdded B inary)

Global Dataset
Coarse Grid
Up to 10 days

NEC SX-8Met Office
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• Visual display
development

• Backup for GPS
(Galileo)

• Cheap “broadband”
at sea
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RAN  AGROUND: Nantucket Shoal 2225 10 June 1995



• Departed Bermuda bound for Boston
• 1509 Passengers + Crew
• 677 miles
• 41 hours 
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• Equipped with GPS, Loran-C, magnetic and gyro 
compasses, radars, log

• Integrated Bridge System:
Navigation and Command System (NACOS)
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Loran-C Map
Creation

RadarLat/Long

Map

NACOS

GPS

Gyro Log

Autopilot Radar
+ARPA

Lat/Long

NMEA 0183



• When she ran aground, the vessel was 17 miles from 
the position assumed by the Navigating Officer!

• No injuries
• Damage and

lost revenue: $7m 
Assumed
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ACTUAL

Track

Track
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• Bridge gear was tested before departure and found to be in perfect 

working order

• 52 mins after the vessel sailed, the aerial connection to the GPS parted

• GPS gave an audible alarm, but no-one heard it

• GPS displayed a warning message, but no-one saw it

• GPS defaulted to output a DR position based on the gyro and log inputs

• NACOS continued using this DR position to steer the ship and generate • NACOS continued using this DR position to steer the ship and generate 
the map

• OOW monitored the progress of the vessel only by looking at the map 
display on the ARPA

• Vessel was being set unnoticed to the SW of the planned track

• When the OOW sighted a buoy, he did not positively identify it, but 
assumed it was the one he expected to see

• The vessel  ran aground
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Impact of IT on the Marine Navigator

Queen Mary Queen Mary 2Queen Mary

Gipsy Moth IV Open 60

Queen Mary 2


