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It has become standard industry practice to fit measured loud-
speaker impedance data, usually magnitude and phase, to a 
model in order to determine the Thiele-Small parameters. The 
motional impedance is always the standard CMS, MMS, RMS 2nd 
order single-degree-of freedom system. The differences are 
typically only in the electrical (blocked) impedance. One of the 
models in  Fig. 1 is typically used for the electrical impedance.   

Fig. 1 Loudspeaker Electrical Impedance Models 

 

Although a loudspeaker driver can be quite non-linear, particu-
larly in the large-signal domain, the data fit is a linear Least 
Mean Squares fit to the complex data for small signals. A Mat-
Lab program has been created to perform this data fit. The 
measured impedance data can be in an Excel or a delimited 
ASCII file. Added volume, added mass, known SPL sensitivity 
or known initial parameter methods are all supported. Eight 
different user selectable electrical impedance models — three 
incorporating a semi-inductance — are available. An example 
fit is shown in Fig. 2. The curve fit results (frequency, magni-
tude, phase, and T-S parameters) are saved in an Excel work-
sheet with the name of the model used. Therefore, multiple fits 
of the same data using different models may be appended to the 
original data file as new worksheets. Afterwards, there is an 
option to try a new model, load new data, or exit. This m-file 
requires the Optimization Toolbox V4.2 (R2009a), or later. 

 

Loudspeaker Impedance Data Fitting 

              Technology · Research · Strategy · Solutions 

Back issues of Lab Notes are available 
on our website at: 

http://cjs-labs.com/_wsn/
page5.html 

5 7  S t a t e s  S t r e e t     •    S a n  F r a n c i s c o ,  C A   9 4 1 1 4 - 1 4 0 1     •     U S A  
T e l :  ( 4 1 5 )  9 2 3 - 9 5 3 5   •   E m a i l :  c j s @ c j s - l a b s . c o m    •   U R L :  h t t p : / / w w w . c j s - l a b s . c o m /   

Fig. 2  Measured data and LMS fit to the selected model. 

Fig. 3  Thiele-Small Parameters from data fitting. 

 

The final display of the resulting parameters is shown in Fig. 3. 

Contact us for more information. 

Thorborg 1

Thorborg 2

Leach

Wright

Klippel

Small + RE
1 || LE

Thorborg 1

Thorborg 2

Leach

Wright

Klippel

Small + RE
1 || LE

mailto:cjs@cjs-labs.com�
http://cjs-labs.com/_wsn/page5.html�
http://cjs-labs.com/_wsn/page5.html�
http://cjs-labs.com/_wsn/page5.html�
http://cjs-labs.com/_wsn/page5.html�
mailto:cjs@cjs-labs.com�
http://www.cjs-labs.com/�



