
4.15 Overview of Digital State Space Control   (last updated: Apr 2018)

Page 1

Dr. Norbert Cheung’s Series 

in

Electrical Engineering

Level 4 Topic no: 15

Overview of 
Digital State Space Control

Contents

1. Converting the plant into digital state space form
2. Jordan (diagonal) canonical form
3. Controllable canonical form
4. Observable canonical form
5. Composite control system

Reference: 

“Modern Control Engineering”, Ogata, Prentice Hall

Email: norbert.cheung@polyu.edu.hk Web Site: www.ncheung.com



4.15 Overview of Digital State Space Control   (last updated: Apr 2018)

Page 2

1. Converting the plant into digital state space form

Let us start with an example, in the continuous time domain:



4.15 Overview of Digital State Space Control   (last updated: Apr 2018)

Page 3

Next, we consider another case, in which we want to convert the system into digital 

form:

Take the original state space equation above, add ZOH and sampler on front and back.

Through MATLAB/SIMULINK (or through solution of state equation calculation), 

we can transform the above block diagram into an equivalent control block diagram 

as below:

For T=0.25s:
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2. Jordan (diagonal) Canonical Form
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Let us use an example to illustrate this:
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3. Controllable Canonical Form
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4. Observable Canonical Form
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5. Composite control system

General block diagram of a discretized continuous plant, being controlled by a 

digital controller.

General block diagram of using state feedback to control a linear discrete system:
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Example of a complete state feedback control system:

But in practice, there are problems:
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