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Undergraduate Certificate in Drone Technology Engineering

Drone Engineering Fundamentals

Drone Engineering Fundamentals is a course that covers the basic concepts and principles of unmanned
aerial vehicle (UAV) design, construction, and operation. In this undergraduate certificate program, students
will learn about the various components of drones, including flight controllers, sensors, and communication
systems, as well as the software used to program and control them. Here are some key terms and
vocabulary that are essential to understanding drone engineering fundamentals:

1. Unmanned Aerial Vehicle (UAV): A flying vehicle that is operated remotely or autonomously, without a
human pilot on board. UAVs are also commonly referred to as drones.

2. Multirotor: A type of UAV that uses multiple rotors to generate lift and propulsion. Multirotors can have
anywhere from two to eight or more rotors, and are often used for aerial photography, surveying, and
delivery applications.

3. Fixed-wing: A type of UAV that uses wings to generate lift and propulsion, similar to a traditional airplane.
Fixed-wing drones are often used for long-range surveillance and mapping applications.

4. Flight controller: The central processing unit (CPU) of a UAV, responsible for controlling the drone's
movements and ensuring stable flight. Flight controllers use sensor data to adjust motor speed and other
variables to maintain stability and control.

5. Sensors: Devices that measure various physical quantities, such as acceleration, orientation, and position.
Sensors are used in UAVs to provide feedback to the flight controller and enable autonomous flight.

6. Global Positioning System (GPS): A satellite-based navigation system that provides location information
to GPS receivers. GPS is used in UAVs to enable precise positioning and navigation.

7. Inertial Measurement Unit (IMU): A device that measures acceleration, orientation, and angular velocity
using sensors such as accelerometers, gyroscopes, and magnetometers. IMUs are used in UAVs to provide
feedback to the flight controller and enable stable flight.

8. Communication system: The system used to transmit data between the UAV and the ground control
station (GCS). Communication systems can use radio frequencies, cellular networks, or satellite links.

9. Ground control station (GCS): The interface used to control and monitor the UAV from the ground. GCS
software typically includes features such as flight planning, real-time telemetry, and video feeds.

10. Autopilot: Software that enables autonomous flight, allowing the UAV to follow pre-programmed flight
paths or respond to sensor data in real-time. Autopilot systems can be open-source or proprietary.

11. Object detection and avoidance: Sensor systems that enable UAVs to detect and avoid obstacles in their
environment. Object detection and avoidance systems can use sensors such as cameras, lidar, or radar.

12. Payload: The equipment or cargo that a UAV is designed to carry. Payloads can include cameras, sensors,
or delivery packages.

13. Endurance: The amount of time that a UAV can remain in flight, typically measured in minutes or hours.
Endurance is determined by factors such as battery life, weight, and aerodynamic efficiency.

14. Range: The maximum distance that a UAV can travel from its starting point, typically measured in
kilometers or miles. Range is determined by factors such as battery life, communication range, and
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aerodynamic efficiency.

15. Regulatory compliance: Adherence to laws and regulations governing the use of UAVs, such as FAA
regulations in the United States. Compliance may involve registration, licensing, and adherence to
operational restrictions.

To illustrate the practical applications of these concepts, consider the example of a delivery drone. A
delivery drone is a multirotor UAV designed to carry packages to customers in remote or hard-to-reach
locations. The drone might use a GPS sensor to navigate to the delivery location, an IMU to maintain stable
flight, and object detection and avoidance sensors to avoid obstacles in its path. The communication system
would allow the drone to receive delivery instructions from the GCS and transmit real-time telemetry data
back to the operator. The autopilot system would enable autonomous flight, allowing the drone to follow a
pre-programmed flight path or respond to sensor data in real-time. The payload would be the package
being delivered, and the drone's endurance and range would be critical factors in determining its feasibility
for the application. Finally, regulatory compliance would be essential to ensure that the drone is operating
within legal parameters.

Challenges in drone engineering fundamentals might include designing a UAV with sufficient endurance
and range for a particular application, integrating multiple sensor systems to enable autonomous flight, and
ensuring regulatory compliance in different jurisdictions. Students might also face challenges in
programming and controlling UAVs using software tools such as ArduPilot or PX4, which require a strong
understanding of drone dynamics and control theory.

In conclusion, drone engineering fundamentals encompass a broad range of concepts and principles
related to UAV design, construction, and operation. Key terms and vocabulary in this field include
unmanned aerial vehicle (UAV), multirotor, fixed-wing, flight controller, sensors, Global Positioning System
(GPS), Inertial Measurement Unit (IMU), communication system, ground control station (GCS), autopilot,
object detection and avoidance, payload, endurance, range, and regulatory compliance. Understanding
these concepts is essential for anyone interested in pursuing a career in drone engineering or related fields.
Through practical applications and challenges, students can apply their knowledge of drone engineering
fundamentals to real-world scenarios and contribute to the growing field of drone technology.
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