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OBJECTIVE:

To find the frequency components in a given mixed frequency signal where the mixed signal
was recorded by playing 2 tuning forks simultaneously.

ABSTRACT:

This is based on the process of finding Fourier transform of a singular channel signal. The
signal is a singular channel wav file that is fed into the program and the audio signal is read
and the signal is distinguished and the components separated.

This program finds the frequency components in a given mixed frequency signal. The given
code in Sci-Lab runs a given audio file and it identifies the separate frequency components. In
the process of execution, it displays the different values of frequency in the audio and displays
it in the end. The magnitude of the Fourier transform of the signal is calculated and plotted,
after the entire program completes execution the different frequency components are
displayed, i.e., the value of the frequency. This is also applicable for singular frequency audios.
Hence, through this program you can identify the different frequency components in an audio
and find out its respective values.

There can be many advantages of using such a mechanism, the signal can be differentiated
and analysed. The signals frequency components can be found and displayed. All the noise
can be cleared and a pure tone can be obtained.
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HARDWARE/SOFTWARE REQUIREMENTS:
Sci-Lab Software, Audio File (.wav format)

METHODOLOGY::

We try to detect the individual frequencies of the waves by finding the fast Fourier transform
(FFT) of the given audio file. Then, we plot a frequency response graph and find the individual
peak frequencies of the given signals, which can be noticed in the graph, with 2 individual peak
frequencies shown, which are the peak frequency values of the two tuning forks. Now, these
signal frequency values are sorted and values close to each other are removed, thereby allowing
us to get a pure signal without noise.

WORKING CODE:

T et e e
*DSP Mini Project.sce

11//-This-program- finds. the - frequency- components-in-a-given-mixed- frequency- signal

2 |//-Mixed. frequency-signal-was. recorded-by-playing-2- Tt

3 [clc;

4 |close;

5 |clear;

6

7| (¥, Fs] -=-wavread (' C: \Users\dhruv\Desktop\DSE - Mini - Project\Mixed512and384  wav') ; 1//read- the - audio. file

g

9 |Y=abs(fit(y));--//find-the-fourier- transform

10

11]|1-=-length(¥)/2;

12|£-=-(0: (1-1)) *Fs/ (2*1) ; - //modify. the - x-axis- to- represent - frequency- instead. of - samples

13

14|abs_£fft.-=-abs(¥(1:1));

15|plot (£, abs_££t); - - - //plot-magnitude-of - fourier- transform

16/title (' Fourier-Transform-of-signal')

17|x1abel (' Fraquency')

18|ylabel ("Amplituda')

19

20|peak-=-max(abs_fft); -//find- the- first -maxima-of-the. spectrum

21|secpeak = -max (abs_£fft (abs_fit<max(abs ££t)));..//find-the-second-maxima-of - the-spectrum

22|peakfreq-=- [ (abs_fft.==-peak),-f(abs_fft .==.secpeak)];---//find-the.frequency-corresponding-to-the peaks
- - d ¢ Y M

23|peakfreq.=-gsort (peakfreq); - //sort.- the-detected. frequencies

24 |peakireq (abs (nax (peakfreq) - - -max (peakfreq (peakfreq<nax (peakfreq)))) -<-10) -=-[]; |//remove. frequencies. that-are.very-close. to-one-another

26|disp('Given-signal -has-following-frequencies.- (in-Hz):-');

27|disp (peakfreq); - //display- the-contained. frequencies




OUTPUT:
Graphical Output for audio file (Freql.wav):

Fourier Transform of signal
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Graphical Output for audio file (Mixed512and384.wav):

Fourier Transform of signal
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Numerical Output for above audio files respectively:

e B2 CanaelE

Startup execution:
loading initial environment

—--> exec('C:\Usexrs\dhruv\DSP Mini Project.sce', -1)

Given signal has following frequencies (in Hz):

511.5 384.

--> exec('C:\Users\dhruv\DSP Mini Project.sce', -1)

Given signal has following frequencies (in Hz):

95939.717

CONCLUSION:

The frequency components of the given mixed frequency signals were obtained and their
graphs were plotted successfully.

References:

https://www.researchgate.net/publication/328041291 A New Frequency Detection Met
hod Based on FFT in the Application of SAW Resonator Sensor

Sampling  Frequency .
Methods Frequency  Deviation Time Range
FFT 60 MHz 9500 Hz 0.66 ms 0-5MHz

FFT-ZP(16bi) 60MHz  753.04Hz 108ms  0-5MHz
FFTZP(16b) ooy, gp5a8Hz  1.08ms  0-5MHz

with Noise
FFT-ZP (24 bif) : e
with Noise 60 MHz 376 Hz 700 ms 0-5 MHz
Zero Crossing 60 MHz 1500000 Hz 0.02 ms 0-5MHz
7C-Linear 60 MHz 1140 Hz 9.2 ms 1-5 MHz
i 60 MHz 140Hz  82ms  1-5MHz
with Noise
Searching 60 MHz 21830Hz  1700ms  1-5MHz

Algorithm
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