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Introduction



What is control?

• System: some entity that dynamically changes 
over time

• Control: influence the change in a desired way 
(by observing the system and making decisions)
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Examples

• Cruise control / lane following
• Air-conditioning / thermostat
• Healthcare 
• Power/energy network
• Multi-robot formation
• Epidemics
• Stock market
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In this course you will learn

1. State models

2. Stability

3. Controllability, state-feedback control design

4. Observability, observer-based control design

5. Tracking and regulation, internal-model control design

6. Optimal control / multi-robot formation control



Website

https://www.control.eng.osaka-cu.ac.jp/teaching/linear2019

Cellphone

https://www.control.eng.osaka-cu.ac.jp/teaching/linear2019


State Models



What is a “system”?

• System: a device that transforms an input signal 
to an output signal in some specific way



What is a “system”?

• System: internal state changes over time
• State model: captures such changes



Example

• Consider a self-driving car:



Example



State model
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State model (variation)



Convert ODE to state model



Convert ODE to state model



Relation of state model with transfer function



Convert ODE to state model



Properties of state model
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