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 Postgraduate Certificate in Marine Navigation and Nautical Technology

Marine Engineering and Systems Integration for
Navigation.

Marine Engineering and Systems Integration for Navigation are critical components of the Postgraduate
Certificate in Marine Navigation and Nautical Technology. The course focuses on providing students with
the necessary knowledge and skills to design, integrate, and operate marine navigation systems. Here are
some key terms and vocabulary related to this field:

1. Marine Engineering: Marine engineering is a branch of engineering that deals with the design,
development, production, and maintenance of the equipment used in ships, boats, underwater craft, and
offshore structures.
2. Navigation: Navigation is the process of planning, recording, and controlling the movement of a ship or
boat from one place to another.
3. Integrated Navigation System (INS): An Integrated Navigation System is a network of navigation sensors
and equipment that work together to provide accurate and reliable position, heading, speed, and attitude
data.
4. Electronic Chart Display and Information System (ECDIS): ECDIS is a navigation system that uses electronic
charts to provide position, heading, and other navigation-related information.
5. Global Positioning System (GPS): GPS is a satellite-based navigation system that provides position,
velocity, and time information.
6. Automatic Identification System (AIS): AIS is a system that automatically transmits and receives
identification and position information between ships and shore-based stations.
7. Differential Global Positioning System (DGPS): DGPS is a system that improves the accuracy of GPS by
using ground-based reference stations to correct errors in the GPS signal.
8. Inertial Navigation System (INS): INS is a navigation system that uses accelerometers and gyroscopes to
measure the linear and angular acceleration of a moving object and calculates its position, velocity, and
attitude.
9. Dead Reckoning (DR): DR is a method of navigation that uses the ship's speed, course, and elapsed time
to estimate its position.
10. Global Navigation Satellite System (GNSS): GNSS is a system that uses satellites to provide position,
velocity, and time information. It includes GPS, GLONASS, Galileo, and Beidou.
11. Attitude and Heading Reference System (AHRS): AHRS is a system that provides accurate heading, pitch,
and roll information using accelerometers, gyroscopes, and magnetometers.
12. Synthetic Aperture Radar (SAR): SAR is a radar system that uses the motion of the platform to create a
synthetic aperture, providing high-resolution images of the surface.
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13. Electronic Chart System (ECS): ECS is a navigation system that uses electronic charts to provide position,
heading, and other navigation-related information.
14. Radar: Radar is a system that uses radio waves to detect and locate objects.
15. Speed Log: A speed log is a device that measures the speed of a ship through the water.
16. Navigation Sensors: Navigation sensors are devices that measure position, velocity, attitude, and other
navigation-related parameters. Examples include GPS, AHRS, and speed logs.
17. Navigation Software: Navigation software is software that provides navigation-related functions such as
chart display, route planning, and sensor data integration.
18. Integration: Integration is the process of combining different systems and sensors to provide a unified
and coherent view of the navigation environment.
19. System Architecture: System architecture is the structure and organization of a system, including its
components, interfaces, and data flows.
20. Navigation Algorithms: Navigation algorithms are mathematical models and methods used to estimate
position, velocity, and attitude based on sensor data.
21. Sensor Fusion: Sensor fusion is the process of combining data from multiple sensors to provide a more
accurate and reliable estimate of navigation parameters.
22. Redundancy: Redundancy is the provision of multiple sensors or systems to ensure that navigation
functions can be maintained in case of failure.
23. Fail-Safe: Fail-safe is a design principle that ensures that a system will fail in a safe and predictable
manner in case of failure.
24. Navigation Standards: Navigation standards are guidelines and specifications that define the
requirements and performance criteria for navigation systems.
25. Marine Navigation Laws and Regulations: Marine navigation laws and regulations are rules and
guidelines that govern the safe and efficient navigation of ships and boats.

Here are some examples, practical applications, and challenges related to Marine Engineering and Systems
Integration for Navigation:

Example: A marine engineer designs a new integrated navigation system for a cargo ship that includes GPS,
AIS, ECDIS, and INS. The system is integrated using a central processing unit that combines data from all
sensors to provide accurate position, heading, speed, and attitude information.

Practical Application: A ship's officer uses an ECDIS to plan a route from port A to port B, taking into
account the ship's draft, speed, and navigation restrictions. The officer also uses AIS to monitor the position
and movement of other ships in the vicinity and GPS to provide accurate position information.

Challenge: One of the challenges in Marine Engineering and Systems Integration for Navigation is ensuring
the accuracy and reliability of navigation data in the presence of interference, noise, and signal attenuation.
Another challenge is designing systems that can operate in harsh marine environments with high levels of
humidity, salt, and vibration.
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In conclusion, Marine Engineering and Systems Integration for Navigation are essential components of the
Postgraduate Certificate in Marine Navigation and Nautical Technology. The field requires a deep
understanding of navigation principles, sensor technology, and system design. By mastering these concepts,
students can contribute to the development of safer, more efficient, and more sustainable marine
navigation systems.
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