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ROSE-HULMAN INSTITUTE OF TECHNOLOGY
Model-Based System Design Short Course:

Modeling, Real-Time Testing, Realization

Instructors: Marc Herniter, Ph.D., Professor of Electrical and Computer Engineering and
Zachariah Chambers, Ph.D., Associate Professor of Mechanical Engineering 

OVERVIEW 

Applies the philosophy of Model-Based-System Design to the analysis and design of a motor-

generator system. The entire design process is covered where participants take a design from

modeling a concept to deploying a controller on a real-time target and controlling the physical plant.

Participants will be introduced to several levels of modeling and development including Software in

the Loop (SIL), real-time simulations, deploying control algorithms on a real-time target, and testing

a controller on a physical system. CAN networking and real-time tuning of control algorithms is 

covered. 

COURSE OBJECTIVES

By the end of the short course, participants will be able to: 

• Apply the philosophy of Model-Based-System Design to the design of a physical system.

• Build mathematical models for components in a system.

• Connect component models together to model a larger more complex system.

• Setup and run Software-in-the-Loop Simulations (SIL).

• Setup and run real-time simulations for a physical system.

• Apply basic control algorithms to a real physical system.

• Test control methods using SIL and real-time simulations.

• Deploy a control algorithm on a real-time target.

• Test the target with the physical plant.

• Understand the basics of CAN networks.

OUTCOMES

Participants will be able to apply the philosophy of Model-Based-System Design to the entire 

design cycle of a product: modeling of the physical system to estimate performance and design a

controller, testing of the controller in SIL and real-time environments, deployment of the controller

on a target, and testing the target with the physical system.  Participants will be able to immediately

apply model-based design approaches to their own design tasks and be prepared to acquire and

implement additional software tools to enhance the quality and productivity of their engineering 

efforts.
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