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Advanced Certificate in Subsea Robotics and Al

Subsea Robotics Fundamentals

Acoustic Communication refers to the process of transmitting and receiving data through underwater
acoustic signals, which is a crucial aspect of subsea robotics. Related terms include Acoustic Sensors,
Underwater Communication, and SONAR technology. Acoustic communication is used in various
applications, such as underwater exploration, oceanography, and offshore oil and gas operations. It involves
the use of sound waves to transmit data between underwater devices, such as autonomous underwater
vehicles (AUVs) and remotely operated vehicles (ROVs).

Actuator is a device that converts energy into motion or force, and is commonly used in subsea robotics to
control the movement of robotic arms, grippers, and other mechanisms. Related terms include Motor,
Pump, and Valve control. Actuators are used in various applications, such as underwater manipulation,
sampling, and construction. They can be powered by electric, hydraulic, or pneumatic systems, and are
designed to withstand the harsh conditions of the underwater environment.

Artificial Intelligence (Al) refers to the development of computer systems that can perform tasks that
typically require human intelligence, such as learning, problem-solving, and decision-making. Related terms
include Machine Learning, Deep Learning, and Neural networks. Al is used in various applications, such as
underwater exploration, object detection, and autonomous navigation. It involves the use of algorithms and
data structures to enable computers to learn from experience and adapt to new situations.

Autonomous Underwater Vehicle (AUV) is a type of underwater robot that can operate independently,
without the need for human intervention. Related terms include Remotely Operated Vehicle (ROV),
Unmanned Underwater Vehicle (UUV), and Autonomous systems. AUVs are used in various applications,
such as underwater surveying, mapping, and inspection. They are equipped with sensors, navigation
systems, and propulsion systems, and can be used to collect data, conduct experiments, and perform tasks
in the underwater environment.

Buoyancy Control is the ability to control the buoyancy of an underwater vehicle or object, which is essential
for stable and efficient operation. Related terms include Ballast, Trim, and Stability systems. Buoyancy
control is used in various applications, such as underwater exploration, offshore oil and gas operations, and
marine construction. It involves the use of ballast tanks, trim systems, and other mechanisms to control the
buoyancy of the vehicle or object.

Computer Vision is a field of study that involves the use of computers to interpret and understand visual
data from the underwater environment. Related terms include Image Processing, Object Detection, and
Machine learning. Computer vision is used in various applications, such as underwater inspection, surveying,
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and mapping. It involves the use of algorithms and data structures to enable computers to extract
information from visual data, such as images and videos.

Control System is a set of devices and algorithms that work together to control the behavior of an
underwater vehicle or robotic system. Related terms include Feedback Control, Feedforward control, and
Stability systems. Control systems are used in various applications, such as underwater exploration, offshore
oil and gas operations, and marine construction. They involve the use of sensors, actuators, and algorithms
to control the movement, position, and orientation of the vehicle or system.

Depth Sensor is a device that measures the depth of an underwater vehicle or object, which is essential for
safe and efficient operation. Related terms include Pressure Sensor, Altitude sensor, and SONAR technology.
Depth sensors are used in various applications, such as underwater exploration, offshore oil and gas
operations, and marine construction. They involve the use of pressure sensors, altimeters, and other
mechanisms to measure the depth of the vehicle or object.

Dynamics is the study of the motion and behavior of underwater vehicles and robotic systems, which is
essential for predicting and controlling their behavior. Related terms include Kinematics, Statics, and
Mechanics. Dynamics is used in various applications, such as underwater exploration, offshore oil and gas
operations, and marine construction. It involves the use of mathematical models and algorithms to predict
and control the motion and behavior of the vehicle or system.

Electrical Power System is a set of devices and algorithms that work together to generate, distribute, and
control the electrical power of an underwater vehicle or robotic system. Related terms include Power
Generation, Power distribution, and Energy storage. Electrical power systems are used in various
applications, such as underwater exploration, offshore oil and gas operations, and marine construction. They
involve the use of generators, batteries, and power converters to generate, distribute, and control the
electrical power of the vehicle or system.

Feedback Control is a type of control system that uses feedback from sensors to control the behavior of an
underwater vehicle or robotic system. Related terms include Feedforward control, Stability systems, and
Control theory. Feedback control is used in various applications, such as underwater exploration, offshore
oil and gas operations, and marine construction. It involves the use of sensors, actuators, and algorithms to
control the movement, position, and orientation of the vehicle or system.

Fluid Dynamics is the study of the behavior of fluids in the underwater environment, which is essential for
predicting and controlling the behavior of underwater vehicles and robotic systems. Related terms include
Hydrodynamics, Aerodynamics, and Thermodynamics. Fluid dynamics is used in various applications, such
as underwater exploration, offshore oil and gas operations, and marine construction. It involves the use of
mathematical models and algorithms to predict and control the behavior of fluids in the underwater
environment.
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Gyroscope is a device that measures the orientation and rotation of an underwater vehicle or robotic
system, which is essential for stable and efficient operation. Related terms include Accelerometer,
Magnetometer, and Inertial measurement unit. Gyroscopes are used in various applications, such as
underwater exploration, offshore oil and gas operations, and marine construction. They involve the use of
sensors and algorithms to measure the orientation and rotation of the vehicle or system.

Hydroacoustics is the study of the behavior of sound waves in the underwater environment, which is
essential for understanding and communicating in the underwater environment. Related terms include
SONAR technology, Acoustic communication, and Seismology. Hydroacoustics is used in various
applications, such as underwater exploration, offshore oil and gas operations, and marine construction. It
involves the use of mathematical models and algorithms to predict and control the behavior of sound
waves in the underwater environment.

Inertial Measurement Unit (IMU) is a device that measures the acceleration, orientation, and rotation of an
underwater vehicle or robotic system, which is essential for stable and efficient operation. Related terms
include Gyroscope, Accelerometer, and Magnetometer. IMUs are used in various applications, such as
underwater exploration, offshore oil and gas operations, and marine construction. They involve the use of
sensors and algorithms to measure the acceleration, orientation, and rotation of the vehicle or system.

Kinematics is the study of the motion and behavior of underwater vehicles and robotic systems, which is
essential for predicting and controlling their behavior. Related terms include Dynamics, Statics, and
Mechanics. Kinematics is used in various applications, such as underwater exploration, offshore oil and gas
operations, and marine construction.

Manipulator is a device that is used to manipulate and interact with objects in the underwater environment,
which is essential for underwater construction, sampling, and inspection. Related terms include Robotic
Arm, Gripper, and End effector. Manipulators are used in various applications, such as underwater
construction, offshore oil and gas operations, and marine construction. They involve the use of actuators,
sensors, and algorithms to control the movement and interaction of the manipulator with objects in the
underwater environment.

Marine Construction is the process of building and installing structures and equipment in the underwater
environment, which is essential for offshore oil and gas operations, marine transportation, and coastal
protection. Related terms include Offshore engineering, Coastal engineering, and Marine architecture.
Marine construction involves the use of specialized equipment and techniques to build and install structures
and equipment in the underwater environment, such as pipelines, platforms, and bridges.

Mechatronics is the integration of mechanical, electrical, and software engineering to design and develop
intelligent systems and devices, which is essential for underwater robotics and autonomous systems.
Related terms include Robotics, Automation, and Control systems. Mechatronics is used in various
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applications, such as underwater exploration, offshore oil and gas operations, and marine construction. It
involves the use of sensors, actuators, and algorithms to control the behavior of intelligent systems and
devices.

Navigation System is a set of devices and algorithms that work together to determine the position,
orientation, and velocity of an underwater vehicle or robotic system, which is essential for safe and efficient
operation. Related terms include GPS, Inertial measurement unit, and SONAR technology. Navigation
systems are used in various applications, such as underwater exploration, offshore oil and gas operations,
and marine construction. They involve the use of sensors, algorithms, and data structures to determine the
position, orientation, and velocity of the vehicle or system.

Oceanography is the study of the Earth's oceans, including their properties, behavior, and interactions with
the atmosphere and land. Related terms include Marine biology, Physical oceanography, and Chemical
oceanography. Oceanography is used in various applications, such as underwater exploration, offshore oil
and gas operations, and marine construction. It involves the use of mathematical models and algorithms to
predict and control the behavior of the oceans and their interactions with the atmosphere and land.

Offshore Engineering is the application of engineering principles and techniques to design, develop, and
operate offshore structures and equipment, which is essential for oil and gas operations, marine
transportation, and coastal protection. Related terms include Marine construction, Coastal engineering, and
Naval architecture. Offshore engineering involves the use of specialized equipment and techniques to
design, develop, and operate offshore structures and equipment, such as platforms, pipelines, and ships.

Pipeline Inspection is the process of inspecting and maintaining pipelines in the underwater environment,
which is essential for safe and efficient operation of offshore oil and gas operations. Related terms include
Pipeline maintenance, Underwater inspection, and ROV operations. Pipeline inspection involves the use of
specialized equipment and techniques to inspect and maintain pipelines in the underwater environment,
such as remotely operated vehicles (ROVs) and autonomous underwater vehicles (AUVs).

Pressure Hull is a strong and lightweight structure that is used to withstand the pressure of the underwater
environment, which is essential for safe and efficient operation of underwater vehicles and robotic systems.
Related terms include Submarine hull, Underwater vehicle, and Depth rating. Pressure hulls are used in
various applications, such as underwater exploration, offshore oil and gas operations, and marine
construction. They involve the use of specialized materials and techniques to design and build strong and
lightweight structures that can withstand the pressure of the underwater environment.

Propulsion System is a set of devices and algorithms that work together to generate thrust and control the
movement of an underwater vehicle or robotic system, which is essential for safe and efficient operation.
Related terms include Thruster, Propeller, and Control system. Propulsion systems are used in various
applications, such as underwater exploration, offshore oil and gas operations, and marine construction. They
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involve the use of motors, pumps, and valves to generate thrust and control the movement of the vehicle or
system.

Remotely Operated Vehicle (ROV) is a type of underwater robot that is controlled by a human operator,
which is essential for underwater inspection, maintenance, and construction. Related terms include
Autonomous underwater vehicle (AUV), Unmanned underwater vehicle (UUV), and ROV operations. ROVs
are used in various applications, such as underwater inspection, maintenance, and construction. They
involve the use of sensors, actuators, and algorithms to control the movement and interaction of the ROV
with objects in the underwater environment.

Robotics is the integration of mechanical, electrical, and software engineering to design and develop
intelligent systems and devices, which is essential for underwater exploration, offshore oil and gas
operations, and marine construction. Related terms include Artificial intelligence, Automation, and Control
systems. Robotics is used in various applications, such as underwater exploration, offshore oil and gas
operations, and marine construction.

Sensor is a device that detects and measures physical parameters in the underwater environment, such as
temperature, pressure, and salinity, which is essential for underwater exploration, offshore oil and gas
operations, and marine construction. Related terms include Transducer, Actuator, and Control system.
Sensors are used in various applications, such as underwater exploration, offshore oil and gas operations,
and marine construction. They involve the use of specialized materials and techniques to detect and
measure physical parameters in the underwater environment.

SONAR (Sound Navigation and Ranging) is a technology that uses sound waves to navigate and
communicate in the underwater environment, which is essential for underwater exploration, offshore oil and
gas operations, and marine construction. Related terms include Acoustic communication, Hydroacoustics,
and Seismology. SONAR is used in various applications, such as underwater exploration, offshore oil and
gas operations, and marine construction. It involves the use of sound waves to navigate and communicate
in the underwater environment, such as detecting objects, measuring distances, and communicating with
other devices.

Submarine is a type of underwater vehicle that is designed to operate independently, without the need for
human intervention, which is essential for underwater exploration, offshore oil and gas operations, and
marine construction. Related terms include Autonomous underwater vehicle (AUV), Remotely operated
vehicle (ROV), and Unmanned underwater vehicle (UUV). Submarines are used in various applications, such
as underwater exploration, offshore oil and gas operations, and marine construction. They involve the use of
sensors, actuators, and algorithms to control the movement and interaction of the submarine with objects
in the underwater environment.

Thermodynamics is the study of the relationships between heat, work, and energy in the underwater
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environment, which is essential for understanding and predicting the behavior of underwater vehicles and
robotic systems. Related terms include Fluid dynamics, Heat transfer, and Energy conversion.
Thermodynamics is used in various applications, such as underwater exploration, offshore oil and gas
operations, and marine construction. It involves the use of mathematical models and algorithms to predict
and control the behavior of heat, work, and energy in the underwater environment.

Thruster is a device that generates thrust and controls the movement of an underwater vehicle or robotic
system, which is essential for safe and efficient operation. Related terms include Propeller, Propulsion
system, and Control system. Thrusters are used in various applications, such as underwater exploration,
offshore oil and gas operations, and marine construction.

Underwater Acoustics is the study of the behavior of sound waves in the underwater environment, which is
essential for understanding and communicating in the underwater environment. Related terms include
Hydroacoustics, Acoustic communication, and Seismology. Underwater acoustics is used in various
applications, such as underwater exploration, offshore oil and gas operations, and marine construction.

Underwater Communication is the process of transmitting and receiving data through the underwater
environment, which is essential for underwater exploration, offshore oil and gas operations, and marine
construction. Related terms include Acoustic communication, Wireless communication, and SONAR
technology. Underwater communication involves the use of sound waves, radio waves, or other forms of
energy to transmit and receive data through the underwater environment.

Underwater Inspection is the process of inspecting and maintaining underwater structures and equipment,
which is essential for safe and efficient operation of offshore oil and gas operations, marine transportation,
and coastal protection. Related terms include Pipeline inspection, ROV operations, and Underwater
maintenance. Underwater inspection involves the use of specialized equipment and techniques to inspect
and maintain underwater structures and equipment, such as remotely operated vehicles (ROVs) and
autonomous underwater vehicles (AUVs).

Underwater Robotics is the integration of mechanical, electrical, and software engineering to design and
develop intelligent systems and devices for underwater exploration, offshore oil and gas operations, and
marine construction. Underwater robotics involves the use of sensors, actuators, and algorithms to control
the behavior of intelligent systems and devices in the underwater environment.

Unmanned Underwater Vehicle (UUV) is a type of underwater robot that can operate independently,
without the need for human intervention, which is essential for underwater exploration, offshore oil and gas
operations, and marine construction. Related terms include Autonomous underwater vehicle (AUV),
Remotely operated vehicle (ROV), and Submarine. UUVs are used in various applications, such as
underwater exploration, offshore oil and gas operations, and marine construction. They involve the use of
sensors, actuators, and algorithms to control the movement and interaction of the UUV with objects in the
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underwater environment.

Valve is a device that controls the flow of fluids in an underwater system or device, which is essential for safe
and efficient operation. Related terms include Pump, Motor, and Actuator. Valves are used in various
applications, such as underwater exploration, offshore oil and gas operations, and marine construction. They
involve the use of specialized materials and techniques to control the flow of fluids in an underwater system
or device.
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