
System Identification from Forced Responses

Q: How can we estimate system properties from forced responses?

Q: How can we (experimentally) generate plots like those above?
1. Select the frequency of our harmonic input, 
measure the amplitude of response. 



2. Repeat over a range of frequencies. 

Q: How can we estimate frequency?

	 	 Directly from frequency location of the peak 

	 	 (Okay for lightly damped systems,          )

Q: What about damping?
1. Look at the ratio of the peak amplitude to the static reponse (    =0)

















2. Look at half-power points



2. Look at half-power points (cont.)

System Identification Summary
• There are many methods to estimate natural freq. and damping ratio.



• The ones we looked at so far are for 1DOF systems 

	 (or systems with 1 dominant mode)



• We often need to filter the data before these calculations 

	 (Real data is noisy.)



• Often preferable to combine methods.



Problem 2.45



Problem 2.68



Problem 2.71

Here, only the 0.8kg portion of the clothes mass is the 

imbalance. The balanced portion of the clothes, 10kg and 

drum itself, m2, may be grouped with the "body" mass, m1. 



So, the equation becomes:



Problem 2.74

We know that the frequency response for a rotating imbalance 
system looks like:



Problem 2.78


