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Postgraduate Certificate in Marine Navigation and Nautical Technology

Navigation Electronics and Equipment

Navigation Electronics and Equipment are essential components of modern marine navigation, enabling
sailors and mariners to determine their position, velocity, and heading accurately and reliably. In this
explanation, we will explore key terms and vocabulary related to navigation electronics and equipment in
the Postgraduate Certificate in Marine Navigation and Nautical Technology.

1. Position Fixing: The process of determining a vessel's precise location using various navigation aids and
sensors. This includes GPS, GLONASS, Galileo, and BeiDou satellite systems, as well as terrestrial-based
systems like eLoran and Chayka.

2. GPS (*Global Positioning System*): A satellite-based navigation system that provides location, velocity,
and time information to GPS receivers. It uses a network of satellites in orbit around the Earth to transmit
signals that GPS receivers use to calculate their position.

3. GLONASS (*Global Navigation Satellite System*): A Russian satellite-based navigation system that
provides similar functionality to GPS. GLONASS satellites transmit signals on different frequencies, allowing
GPS and GLONASS receivers to provide more accurate position fixes.

4. Galileo: A European satellite-based navigation system that provides location, velocity, and time
information. It uses a network of satellites in orbit around the Earth to transmit signals that Galileo receivers
use to calculate their position.

5. BeiDou: A Chinese satellite-based navigation system that provides location, velocity, and time
information. It uses a network of satellites in orbit around the Earth to transmit signals that BeiDou receivers
use to calculate their position.

6. eLoran (*Enhanced Loran*): A terrestrial-based navigation system that provides location and time
information. It uses a network of ground-based transmitters to transmit signals that eLoran receivers use to
calculate their position.

7. Chayka: A Russian terrestrial-based navigation system that provides location and time information. It uses
a network of ground-based transmitters to transmit signals that Chayka receivers use to calculate their
position.

8. Electronic Chart Display and Information System (ECDIS): A navigation system that integrates digital chart
data with position, velocity, and heading information to provide a real-time display of a vessel's position
and surroundings.

9. Automatic Identification System (AIS): A system that automatically transmits a vessel's identification,
position, velocity, and other information to other vessels and shore-based stations. It is used for collision
avoidance, search and rescue, and other navigation purposes.

10. Radar (*Radio Detection and Ranging*): A system that uses radio waves to detect and locate objects on
the water's surface. It is used for navigation, collision avoidance, and other purposes.

11. Electronic Navigation Chart (ENC): A digital chart that contains geographic features, navigation aids, and
other information required for navigation. ENCs are used in ECDIS systems to provide a real-time display of
a vessel's position and surroundings.
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12. Differential GPS (DGPS): A system that improves the accuracy of GPS position fixes by using ground-
based reference stations to correct GPS signal errors.

13. Inertial Navigation System (INS): A system that uses accelerometers and gyroscopes to determine a
vessel's position, velocity, and heading. INS systems do not require external navigation aids and can operate
in areas without GPS or other satellite coverage.

14. Attitude and Heading Reference System (AHRS): A system that uses accelerometers, gyroscopes, and
magnetometers to determine a vessel's attitude (pitch and roll) and heading. AHRS systems are used in
ECDIS and other navigation systems to provide accurate heading information.

15. Global Maritime Distress and Safety System (GMDSS): A system that provides distress and safety
communications for mariners. It includes satellite-based systems like Inmarsat and terrestrial-based systems
like VHF and MF/HF radio.

16. Speed Log: A device that measures a vessel's speed through the water. It can be mechanical or
electronic and is used to calculate a vessel's velocity made good (VMG) and other navigation parameters.
17. Depth Sounder: A device that measures the depth of water under a vessel. It can be mechanical or
electronic and is used to avoid grounding and other hazards.

18. Magnetic Compass: A device that uses the Earth's magnetic field to determine a vessel's heading. It is
used as a backup to electronic navigation systems and is essential for navigation in areas without GPS or
other satellite coverage.

19. Gyrocompass: A device that uses a spinning wheel to determine a vessel's heading. It is more accurate
than a magnetic compass and is used in ECDIS and other navigation systems to provide heading
information.

20. Anemometer: A device that measures wind speed and direction. It is used in weather forecasting, sailing,
and other applications.

21. Barometer: A device that measures atmospheric pressure. It is used in weather forecasting, sailing, and
other applications.

22. Thermometer: A device that measures temperature. It is used in weather forecasting, sailing, and other
applications.

23. Hydrographic Survey: The process of measuring and mapping the seafloor. It is used to create nautical
charts and to identify hazards and other features that affect navigation.

24. Tide and Current Tables: Publications that provide information on tides and currents in specific areas.
They are used to plan navigation routes and to avoid hazards.

25. Light List: A publication that provides information on navigation lights and other visual aids to
navigation. It is used to identify navigation aids and to avoid collisions.

In summary, navigation electronics and equipment are essential components of modern marine navigation.
They include position fixing systems like GPS, GLONASS, Galileo, and BeiDou, as well as terrestrial-based
systems like eLoran and Chayka. ECDIS systems integrate digital chart data with position, velocity, and
heading information to provide a real-time display of a vessel's position and surroundings. AIS systems
automatically transmit a vessel's identification, position, velocity, and other information to other vessels and
shore-based stations. Radar systems use radio waves to detect and locate objects on the water's surface.
Electronic navigation charts (ENCs) contain geographic features, navigation aids, and other information
required for navigation. Differential GPS (DGPS) systems improve the accuracy of GPS position fixes. Inertial
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navigation systems (INS) determine a vessel's position, velocity, and heading using accelerometers and
gyroscopes. Attitude and heading reference systems (AHRS) determine a vessel's attitude (pitch and roll)
and heading. Global Maritime Distress and Safety System (GMDSS) provides distress and safety
communications for mariners. Speed logs measure a vessel's speed through the water. Depth sounders
measure the depth of water under a vessel. Magnetic compasses use the Earth's magnetic field to
determine a vessel's heading. Gyrocompasses use a spinning wheel to determine a vessel's heading.
Anemometers measure wind speed and direction. Barometers measure atmospheric pressure.
Thermometers measure temperature. Hydrographic surveys measure and map the seafloor. Tide and
current tables provide information on tides and currents in specific areas. Light lists provide information on
navigation lights and other visual aids to navigation. These terms and concepts are essential for
understanding modern marine navigation and for operating navigation electronics and equipment safely
and effectively.
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