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System Control
time response
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Poles, zeros, and system response

pole zero
step input
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First-order system

1. Time constant
2. Rise time
3. Settling time
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Second-order system (1)

1. Natural Frequency
2. Damping ratio
3. Peak time
4. Percent overshoot
5. Rise time
6. Settling time
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Second-order system (1)

Overdamped

Underdamped

Undamped

Critically damped
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General Second-order system

- Damping ratio

- Natural frequency
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Example : second-order system
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Underdamped second-order systems (1)



UNICON LAB, Unmanned & Intelligent systems Control Laboratory

Underdamped second-order systems (2)

1. Peak time
2. Percent overshoot
3. Rise time
4. Settling time
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Peak time

or
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%OS

and
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Settling time & Rise time

- Rise time

- Settling time
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%OS & peak time from pole location
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1. Natural Frequency:

2. Damping ratio:

3. Peak time:

4. Percent overshoot:

5. Rise time

6. Settling time:

Characteristics of second-order system


