
Introduction to

Networked Control Systems

Vijay Gupta                Richard M. Murray

University of Notre Dame    California Institute of Technology

HYCON-EECI Graduate School on Control 2009

16-20 March 2009

Goals for the course:

• Review recent applications in control that motivate networked control systems

• Provide an overview of basic tools from communications, computer science 
and control theory that can be used as a basis for further studies

• Review recent results in distributed estimation and control, packet-based 
estimation and control, control in presence of quantization and time-delay

• Discuss open research problems and emerging NCS applications
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Outline of Lectures
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Mon Tue Wed Thu Fri

9:00
L1: Intro to 

Networked 

Control Systems

L5: Distributed 

Control Systems

L7: Information 

Theory and 

Communications 

L11: Estimation 

over Networks

L13: Distributed 

Protocols and 

CCL

11:00
L2: Optimization-

Based Control

L6: Cooperative 

Control

L8: Jump Linear 

Markov 

Processes

L12: Distributed 

Estimation and 

Sensor Fusion

L14: Open 

Problems and 

Future Research

12:00 Lunch Lunch Lunch Lunch Lunch

14:00
L3: Information 

Patterns

L9: Packet Loss, 

Delays and 

Shock Absorbers

16:00
L4: Graph 

Theory

L10: 

Quantization and 

Bandwidth Limits
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Comments on Style and Approach

NCS is an emerging research area

• Many results are new (in the last 5 years) 

and haven’t yet been standardized

• Integration between different aspects of NCS 

are a work in progress

NCS is a systems problem

• Successful NCS research requires 

integration of component technologies

• Lectures will summarize key elements, with 

selected detail

• Application examples will highlight the many 

gaps in the theory

Lots of additional material online

• Additional references, web pages, 

etc are posted on the wiki pages

• Detailed derivations and proofs for 

most results
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http://www.cds.caltech.edu/~murray/

wiki/ncs-sp09


