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Motivation 
1. Parameter estimation of the 2R-1C model is usually performed 
using iterative methods that require high-performance processing 
units. Consequently, there is a strong motivation to develop less 
time-consuming and more power-efficient parameter estimation 
methods. 

2. Such low-complexity algorithms should be suitable for 
implementation in low-cost and widely used microcontroller-based 
devices. 

3. Such an approach ensures high system portability and 
autonomy, which is very important for applications where handheld 
devices are needed for real-time estimation at the measurement. 

Front In
form

 Technol E
lectro

n Eng



Main idea 
1. Input data are measured real and imaginary parts of impedance 
of the 2R-1C circuit. 

2. The characteristic frequency of the 2R-1C circuit can be 
obtained from measured data as the frequency at which the 
absolute value of the imaginary part has the maximum value. 

3. We propose a method to improve the accuracy of the 
characteristic frequency estimation with a quadratic interpolation. 

4. The 2R-1C model parameters are subsequently calculated from 
the real and imaginary parts of the measured impedance using a 
set of closed-form expressions. 
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Method 
1. The real and imaginary parts of the complex impedance of the 
2R-1C model can be written as 

where K, z, and p are defined as 

Here, p is equal to the characteristic frequency of the 2R-1C model.  
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Method (Cont’d) 
We propose the use of quadratic interpolation for more 
accurate estimation of characteristic frequency pcorr: 

The corrected value of the characteristic angular frequency 
is 
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Major results 
Simulation 
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Major results (Cont’d) 
Microcontroller-based experiment 
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Major results (Cont’d) 
Microcontroller-based experiment (Cont’d) 

Fig. 14  Comparison of measured impedance and impedance calculated with 
estimated values of model parameters: (a) real part; (b) imaginary part 
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Conclusions 

1. The QINIPE method, suitable for low-cost embedded 
hardware, has been proposed for estimation of 2R-1C model 
parameters. 

2. As a result, the accuracy of estimation of all parameters of the 
2R-1C model has been improved. 

3. Microcontroller-based experiments demonstrated the 
suitability of the proposed method for implementation on low-
cost microcontroller-based devices with limited resources for 
power consumption, computational complexity, and RAM usage, 
as well as for applications where portable operation is needed. 
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