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ABSTRACT
Control is a key component in the development of autonomous systems such as drones, 
satellites, robots, autonomous vehicles, smart power grids, and intelligent buildings. It 
involves designing and implementing strategies to regulate the behavior of systems to 
achieve desired outcomes. Effective control in real-world applications requires 
continuous monitoring of system behavior and applying corrective actions through 
feedback mechanisms to ensure stability, accuracy, and optimal performance. 

This teaching demonstration will provide a comprehensive overview of the fundamental 
concepts of control. We will start by exploring the three system representations: state-
space, time domain, and frequency domain. Next, we will dive into frequency domain 
analysis, which offers valuable insights into system response to various inputs. Finally, we 
will present the principles of controller design and explain how they can be applied to 
achieve system stability, robustness, and high performance. 
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Fundamental Concepts in Control: System Representations, 
Analysis, and Controller Design




