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3. Abstract
A Networked Control System is a feedback control system wherein the control
loops are closed through a real-time network. Distributed NCS (D-NCS) are
multi-disciplinary efforts whose aim is to produce a network structure and
components that are capable of integrating sensors, actuators, and control
algorithms over a communication network in a manner to suit real-time
applications. D-NCS has been gaining popularity due to their high potential in
widespread applications and becoming realizable due to the rapid advancements
in embedded systems, wireless communication technologies.

This tutorial presents fundamental details of network control systems. We will
then present several concerns including network delay, packet loss, security, and
resource allocation about NCS, D-NCS and solutions to integrate distributed
sensors, distributed actuators, and distributed controllers. Several NCS and D-
NCS projects in the Advanced Diagnosis, Automation and Control laboratory at
North Carolina State University are used as examples to illustrate the
technologies.
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5. Intended audience
This tutorial is intended for researchers and students who want to learn the basic
of NCS and D-NCS technologies and their applications in industrial electronics
areas.

6. List of topics to be covered
• Introduction to Network Control Systems
• Introduction to Distributed Network Control Systems
• Challenges and solutions of Distributed Network Control Systems

o Packet delay
o Packet drop
o Security
o Resource allocation

• Technologies in NCS and D-NCS
o Gain Scheduling Middleware
o Optimal State Feedback Stabilizing Gain Selection
o Adaptive Resource Allocation

• Examples
o iSpace at ADAC Lab, North Carolina State University
o Networked Dc motor control
o Network-based integrated navigation system


