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Step response-based system identification

• Send a step (or a serie of steps) to the system and record its response 
– Model the response as a « simple » 1st or 2nd transfer function plus time-

dealys from the step response
• Advantages

– Very easy to make the experiment in general
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Identification of a first-order model plus delay
from step response data

𝑒!"# There is no delay here t=0
Otherwise, it is determined 

from visual inspection
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Identification of a second-order undamped model plus delay 
from the step response

𝑒!"#
There is no delay here t=0

Otherwise, it is determined 
from visual inspection



H. Garnier5

Identification of a second-order undamped model 
plus time-delay from step response - Example

The step has been sent at time t=0s
The step response looks like a second-order 
undamped model with a clear time-delay 
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From visual inspection: t ≈ 3s
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Identification of a heat exchanger model 
from step response data 
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There are nowadays methods that directly determine more general transfer function 
model parameters from time-response data not limited to step responses
➡ Objectives of the rest of the course …

Identification of a heat exchanger model 
from step response data 


