Course Course Name of Course L T P | Credit
Type Code
DE NEED513 Instrumentation for Embedded Control Systems 3 0 0 3

Course Objective

e This course will equip students with skills required to design, implement, and assess control
systems, particularly in embedded and real-time applications. Students will also gain hands-
on experience with key tools and methodologies used in modern control systems across
various industries.

Learning Outcomes

Upon successful completion of this course, students will:
e Understand the components and functionality of control systems

e Examine embedded control system design and implementation
e Explore advanced control techniques and model-based design
e Analyze control system performance in real-world applications

Unit Topics to be covered Lecture Learning Outcome
No. Hours
Control system components, types of actuators, overview Reviewing control system
1 of sampling, discrete time PID controller, overflow and 8L components
resource issues, real-world issues in measuring frequency
response.
Embedded control system, digital signal processor, finite Understanding Embedded
state machine, implementation architecture of PID control system
2 ) . . 10L
Controller, parallel implementation of multiple
controllers.
Real-time Operating Systems, inter-task communication, Understanding  real-time
3 serial and parallel communication interfaces, networking 6L operating  system  and
protocols, wireless communication standards, control communication protocol
using feedback.
Model Based Control System Design, infinite state Understanding the
4 machines, extended state machines, Hardware-in-the- 10L Implementation of
Loop (HIL), Model-in-the-Loop (MIL), Software-in-the- nonlinear control system
Loop (SIL), Processor-in-the-Loop (PIL).
Performance assessment of control algorithms, case Understanding
5 | studies from automotive, aerospace, process control and 8L performance assessment of
other application domains. control algorithms
Total 421
Textbook:

1. Tim Wescott, “Applied Control Theory for embedded systems”, Newness Publications, 2006.

Reference book:
1. Edward Ashford Lee, Sanjit Arunkumar Seshia, “Introduction to Embedded Systems: A Cyber-
Physical Systems Approach”, MIT Press, 2016.




