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Control Systems play a pivotal role in the precise regulation of numerous processes in complex machines  
deployed in every stage of modern industry. With broad applicability and impact on operational consistency,  
optimization, safety, as well as adaptability to uncertainties, control systems are an aspect of automation and 
intelligence that are central to every engineering discipline. 

Our approach to Controls education focuses on the development of broad fundamentals as well as skills in 
applying those fundamentals to application contexts. This education experience involves deploying control 

systems to a variety of SISO, SIMO and MIMO systems 
from aerospace, robotics, mechatronics and autono-
mous systems. 

The provided curriculum includes over 40 labs cover-
ing a range of topics from modeling techniques (step 
response, frequency response, block diagram, state-
space, etc.), system characterization and parameter 
estimation, hardware interfacing, position and speed 
control, stability analysis, qualitative and quantitative 
P/PD/PI/PID control, energy  control, state-feedback  
control, gain scheduling and more. 

•	 Apply common modeling techniques to a variety of SISO, SIMO and MIMO systems

•	 Gain broad engineering literacy in the characterization and performance of plants and controllers

•	 Walk through a complete controls pipeline from plant modeling, sys ID, control design  
and hardware deployment 

•	 Contrast and analyze the performance of modern control methods, such as PID,  
state-feedback, MPC, etc. 

Learning Objectives 



•	 Control Systems Engineering by N. S. Nise

•	 Feedback Systems by K. J. Astrom, R. M. Murray

•	 Feedback Control of Dynamic Systems by G. F. Franklin, J. D. Powerll and A. Emami-Naeini

•	 Modern Control Engineering by K. Ogata

•	 Automatic Control Systems by F. Golnaraghi and B. C. Kuo
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Quanser users are building a global community by sharing code, research, and teaching materials to help each other learn and build together.

Multidisciplinary Lab for Research, Teaching, and Outreach

https://www.quanser.com/case-study/when-passion-meets-technology-a-decade-of-innovation-in-remote-engineering-labs/
https://www.quanser.com/blog/engineering-education/bringing-systems-thinking-into-the-controls-course/
https://www.quanser.com/case-study/sacred-heart-university/
https://www.quanser.com/case-study/university-of-manchester/
https://github.com/quanser/Quanser_Academic_Resources/blob/dev-windows/8_user_content/2_research/SeoulTech_CDSL_QubeServo3_HomomorphicEncryptedControl/README.md
https://www.quanser.com/blog/control-software/quarc-saves-you-time/
https://www.quanser.com/strategic-partners/
https://www.quanser.com/blog/digital-experiences/virtual-control-systems-at-queens-university-an-interview-with-shane-forbrigger/
https://www.quanser.com/case-study/kennesaw-state-university/
https://www.quanser.com/case-study/mcmaster-university-virtual-control-lab/
https://www.quanser.com/case-study/beyond-campus-high-fidelity-hybrid-engineering-labs-anywhere-and-anytime/
https://www.quanser.com/case-study/maua-institute-of-technology/
https://github.com/quanser/Quanser_Academic_Resources/tree/dev-windows/8_user_content

