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Course Background / Summary:

Hardware-in-Loop (HIL) simulation is a crucial technique in the field of control systems
engineering. It involves integrating real-time hardware components with software simulations
to validate and test control algorithms and systems. With the increasing complexity of control
systems, HIL simulation has become an essential tool to ensure the reliability, performance,
and safety of control systems before actual implementation. This course offers a
comprehensive understanding of HIL theory, practical implementation, and its diverse
applications across industries.

Course Objectives:

e Understand the fundamentals of Hardware-in-Loop (HIL) simulation and its significance in
control system development.

e Grasp the theoretical underpinnings of HIL, including real-time simulation, modeling, and
simulation interfacing.

e Apply HIL techniques to validate control algorithms, test hardware components, and
identify potential issues.

Target Audience:

e Control system engineers.
e Hardware and software engineers.
e Researchers.

Course Duration: 4 Days
Course Contents

1.0 Introduction to Hardware-in-Loop (HIL) Simulation: Concepts and Importance

2.0 Real-time Simulation Fundamentals: Models, Simulators, and Time
Synchronization
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3.0 HIL Simulation Platforms and Tools: Overview and Selection Criteria

4.0 Hardware Integration: Sensors, Actuators, Controllers, and Plant Models

5.0 HIL Simulation Setup: Configuration, Calibration, and Interface Development

6.0 Validation and Testing: Control Algorithm Verification and Hardware Testing
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