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Abstract: Real-time Implementation of IIR filters using LabVIEW with Neural Network (NN) 
architectures are investigated. The proposed Virtual Instrument (VI) focuses on the recall phase 
of the network, based on the advanced off-line completion of the training phase. Experimental 
results demonstrate the effectiveness of the proposed method. 
 

I.   Introduction  

The aim of this study is to implement IIR Digital Filters using Neural Networks (NN).  

The proposed investigation has been divided in three different phases.  In order to 

accomplish the task, a strong proficiency in Labview is required.  In order to become 

familiar with Labview,  in the first phase of this project a program has been written to 

control a DC servo system and obtain the frequency response of the system for the 

modeling of system. 

In the second phase of the project, the implementation of several simple IIR Digital 

Filters has been carried out.  It is shown that the Labview programming is the preference   

tool   for the realizations of such filters.  In sequel, the implementations of IIR digital 

filters using Neural Network are investigated. 

 
II. Frequency Response with Labview 
 
The aim of this phase of the project is to use Labview to obtain the frequency response of 

a  simple DC Servo System. The three basic operations of this program are as follow:  

(a) Sending an input signal to the servomotor at a certain frequency; 

(b) Receiving the output signal from the servomotor, and comparing these 2 signals; and 

 



(c) Determining the magnitude and the phase response. By repeating these operations at 

different frequencies, we can get the Bode Plot of the DC servomotor. 
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Figure 1. Symbolic architecture of the system 

The input signals have been chosen to be sinusoidal waveforms. The phase, amplitude 

and frequency as well as the number of cycles to be generated are determined by 

appropriate measurements. 

To increase the pedagogic interest of this project, the FFT VI has not been used herein to 

obtain the magnitude and the phase responses. Instead, the Peak Detection VI has been 

chosen. This VI gives the localization (t) and the magnitude (A) of the different “peaks” 

of a signal. Therefore, by using such localizations and magnitudes of the first peak of the 

input (i) and the output (o) signals, it is possible to get the gain and the phase responses 

of the system: G = -20log(Ao/Ai) and Phase = 2Π(to-ti) F where F is the sinusoidal 

waveform frequency. 

The important point pertaining to DAQ task includes the synchronization of the input and 

output channels to get an accurate phase result. In our experiment, several approaches 

have been explored. The solution that is currently being implemented in the program uses 

a digital trigger. 

 



 

 

III. Implementation of IIR Digital Filters 

The aim of this project was to implement simple IIR Digital Filters given their transfer 

functions.  In sequel, the testing   of the filters have been carried out using external signal  
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 Figure 2. IIR Filter Implementation 

 

The program in Labview has been realized in accordance to the digital flow chart of the 

chosen filters. For instance, if a filter is defined by the transfer function 1/(s + 10), then: 

 

y(s)/u(s) = 1/(s + 10) 

↔ sy(s) + 10y(s) = u(s) 

↔ dy(t)/dt + 10y(t) = u(t)  

 

So, the implementation will be based on the following diagram: 
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Figure 3. Filter Realization for 1/(s + 10) 

 

 



IV. Implementation of Digital Filters with NN  

The aim of this phase of the project was to realize a simple Neural Network with 

Labview and test its behavior. The architecture of the neural network retained is as 

follow: 
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Figure 4. NN Implementation 

In order to investigate the behavior of such a Neural Network, we need to compare its 

outputs with some known values.  Therefore, to train the network, we used a digital filter 

with a known transfer function. Therefore, an ideal input/output mapping was assumed to 

be known in advance. In sequel, in order to get the weights W1, W2, W3,…. and WN  as 

well as the activation functions F1, F2, F3,…. and FN resulting from such desired 

mapping. After implementing of the Neural Network with Labview, we compare the 

implemented NN with the desired one during its Recall Phase.  Presently, the 

implementation phase of the project is under investigation 

 

V. Conclusions 

 In this work, the implementation of Digital Filters with   NN architectures using Labview 

is presented.  Further investigation is needed in order to train the NN directly using 

Labview   and a set of inputs and their desired outputs. 
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