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Part One: Data creation
 
1) Create a MATLAB script that generates a discrete-time signal (x) which is the sum of three sine signals of frequencies 100, 250 and 400Hz and with RMS amplitudes of 1, 2 and 3 respectively. Use the following parameters in your code: 
fs = 1000 samples/sec 
n = [0 1 2 3 … 1023] 
Your code must be in terms of (fs) and (n).

n=0:1:1023;
fs=1000;
T1=sin(2*pi*n*100/fs);
T2=2*sin(2*pi*n*250/fs);
T3=3*sin(2*pi*n*400/fs);
s=T1+T2+T3;
stem(s)  
[image: ]
Figure -1-: Plot of the discrete sequence data.  

2) Create a signal (y) which is the signal (x) with AWGN noise and signal-to-noise ratio of 20 dB. Use the MATLAB function awgn(). 

y=awgn(s,20);
plot(y);
grid;
title('Signal+Awgn');
ylabel('Amplitude');
xlabel('n')











3) Plot the signal (y) showing the axis labels. 

[image: ]
Figure -2-: Signal s with AWGN.  

Part Two: Using SPTool & Importing Signal

Click on file (top left-hand side of SPTool window) Choose import. A window should appear. Select the signal (y) and the sampling frequency fs. When you are finished, click on OK. Click view under the signals column to view your signal. Show the output.

Signal Browser  

[image: ]
Figure -3-: Signal Browser.

Part Three: Use of the Spectrum Viewer

signal in the frequency domain.   

[image: ]  
Figure -4-: FFT Spectrum.
Part Four: Filter Creation

Low Pass Filter
[image: ]

Figure -5-: Design of low pass filter.
[bookmark: _GoBack][image: ]
Figure -6-: low pass filter.










3 | Page

image3.emf
020040060080010001200

-6

-4

-2

0

2

4

6

8

Signal+Awgn

Amplitude

n


image4.png
. Lkt

, W‘I“|
M ‘!\H“[

L L





image5.png
Welch Power Spectral Density Estimate

50 100

150

200 250 300 350 400 450 500
Frequency

Marker 1 % 165.95219
¥ 45791271

Marker 2 X 333.00731 i 16601563
— — yi-48819503 dy: 30262328





image6.png
r— Current Fiter Information-

Structure: DiectFormFR
orer: 50

Stable: Vs

Source:  Designed

Magnitude (dB)
&

[~ 'Magniude Response.

YT VYT
15 20

5 70
Frequency (kHz)

Resporse o Frequency [

© lLoupsss v Speciyor. 10 unts: o || o
il © tiimum . Fe: (1000 -

ncpass Apass:

Bandstop Comor——————— | s 150 -
otteentator =] || Mateh oo <] || stop [0

Desn

O R e =
R~

(Desion Fiter)





image7.png
Magnitude (dB)

40

60

Magnitude Response (dB)

i
10

YTV

Frequency (ktz)




image1.png




image2.emf
020040060080010001200

-6

-4

-2

0

2

4

6


