Final Simulation Lab Exam
Question 3: 
Build and simulate the following system using MATLAB Simulink: 
[image: ]
[image: ]
[image: ]

[image: ]
Question 2:
Write a MATLAB script that generates three sine signals of frequencies 100, 200, 350 Hz. With amplitudes 1, 2 and 3 respectively.

1. Choose appropriate sampling frequency fs? 

Answer: the appropriate sampling frequency equal 1000. 


2. Create a signal which is the sum of the three signals? 

Answer: 
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3. Create a signal which is the signal (y) with AWGN noise and signal to noise ration of 20db. 

Answer:
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4. Plot the spectral representation of signal (Ynoise) in the frequency domain?

Answer:
To find the spectra of the signal we use the (sptool). 
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5. Design(100)
First the tenth order butterworth of the first signal:
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The output of the signal of tenth order butter worth : 
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The design of chebyshec 2:  
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The output signal: 
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Design(350)
First the tenth order butterworth of the first signal:
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By using the second filter:
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The output of the filter :
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6. The chebyshev 2 filter is better than the butterworth filter . because it is more complex and the anther one . 

Question one: 
3. the type of demodulation :    coherent  use one oscillator  
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The spectra of the out put 
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Phase shift error with 5% 
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And the output of  signalas  . 

[image: ]
image4.png




image5.png
®=[0
vi
v2
v
v

10003
(2)"0.5%s1n (pi*x* (0.1))

2%(2)"0.5%sin (pi%x% (0.2))
3%(2)%0.5*sin (pi*x*(0.35)) ;
yl+y2+y3,





image6.png
>>
>
>
>
>
>

*x=[0 : 1000];
Y1 = (2)%0.5%sin(pix*(0.1));
¥2 = 2%(2)~0.5%sin (pi%x* (0.2)
¥3 = 3%(2)0.5%sin(pivx* (0.35));
v = ylsy2+ys:

Ynoise= awgn(x,20);





image7.png
20

10

FFT Spectrum Estimate

500

1000

1500

2000
Frequency

2500

3000

3500





image8.png
— Current Fiter Information———

Structure: Direct-Forml,
‘Second-Order &
Sectons =
order: 10 2
Sections  § =l
Stable:  Yes 5
Source:  Designed =
-300 ! R}
0 50 100 150 200 250 300 350 400 450
Frequency (Hz)
Response Type. — Fiter Order Frequency Specifications. Magntude Specifcations.
© [Lowpass - © Specity order: [10
Highpass.
" The attenuation a cutoff
Bandpass frequencies s foxed at 308
= (halfthe passband power)
Oitirentator 1 || There are no aptonal
Design Hethod. parameters for this design
OR [uterworts v || ™"

FR [Equiipple >





image9.png
sig2

e

3

018

01z

01

008

006

008

002

002

Time (secs)




image10.png
— Magniude Response (46)-

Structure: DiectForm1,
‘Second-Order
Sectons

orger. 15

Sectons 8

Stable: Vs

Source:  Designed

Magnitude (dB)

0 50 100 150 200 250 300 350 400 450
Frequency (Hz)

Response Type. — Fiter Order. —Frequency Specificatons. Magntude Specifications.

Lowpass - Bpecity ardert [10 unts: [z <] || vots: o

© Minimum order Fs: (1000

Bandstop COpfons———— | Fpass: [120
Differentiator - Match exact: |stopband v
DesignMetnod———|

Astop: [80
Fstop:  [150

|| @® [cnevysne ypen v
T

FR |Equiripple -





image11.png




image12.png
— Current Fiter Information———

Structure: DiectForm1,

‘Second-Order
Sectons

orger: 10

Sectons 5

Stable:  Yes

Source:  Designed

— Magniude Response (46)-

Magnitude (dB)

0 50 100 150 200 250 300 350 400 450
Frequency (Hz)
Response Type. — Fiter Order Frequency Specifications. Magntude Specifcations.
Lowpass - © Bpeaity ardert [10 unts: [z ~
©H
o Minimum order Fe 1000 The attenuation a cutoff
Bandpass frequencies s foxed at 308
JR—— G e [0 (halfthe passband power)
D I |
A parameters for this design
OR [uterworts v || ™"
FR [equiipple -





image13.png
Ampitude

01

018

02
Time (secs)





image14.png
— — Current Fiter Information—— — Magnitude Response (dB)-

0
Structure: Direct-Form,
‘Second-Order )
Sectons. g
orger: 13 2 40
Sections 7 E
Stabe:  Yes S 60
Source:  Designed =
b [
m i i i i i
0 50 100 150 200 250 300 350 400 450
Frequency (Hz)
Response Type  Fiter Order Frequency Specificatons. Hagntude Specificatons.
Lowpass - Bpeciyorder] |10 unts: [z <] || vnts: [a0
o
foess © Hinimum order Fs 1000
Bandpass Astop: 80
Bancstop Copons———— | Feop: 250 :
otteentator | || matcn exacty: [sopoand v || roass 300
Design ethod |
Hll| ©® [crevysnevTypen +
PR equirpple -





image15.png
Ampltude

L

04

02

02

sig3

04

08{-

08—

Time (secs)





image16.png
Simulate
Signal3

Sine.

rorout |

Ampitude

perrorin (no erol

amplitude1 v

Frequency

Offset

Phase

Reset Signal

carry amplitude amplitude

Simulate
Signal2

M1 oscilater

Sine.

rorout |

carry frequency

Ampitude

perrorin (no erol

b Frequency

Offset

b Phase
b Reset Signal

oscillter with phase shift

Simulate Signal

mplitude amplitude 4

Sine |

rorout |

b Ampitude

errorin (no erro

b Frequency

b Offset

b Phase

Reset Signal

Simulate
Signald
Sine.

rorout |

b Ampitude

perrorin (no erol

b Frequency

Offset

b Phase
b Reset Signal

()1 oscillater 2

carry amplitude amplitude 2

Filter

Signal

Fitered Signal

Simulate
Signals

Sine.

rorout |

carry frequency 2

Ampitude

perrorin (no erol

b Frequency

Offset

b Phase

Reset Signal

Simulate

mplitude amplitude 3

Signale

Sine.

rorout |

Ampitude

perrorin (no erol

b Frequency

Offset

b Phase
b Reset Signal

before b2

Fiter2
Signal

Fitered Signal





image17.png
3 Untitled 3 Front Panel *

File Edit View Project Operate Tools Window

2 [@] @[ 1] [15pt Application Font |~

Help

3o~ || [~ |60~

s %

um of two
o

et

Amplitude

4]
0 002 004 006 008 01
Time

sine (itered) 1%

erlbf2

massege2

carry amplitude amplitude 4
0246810
massege frequency 2
010 M

cary frequency

01000 2000

it ot

i L
L
Pt
URUATRY

sne B masseqt

TRIR
Uyl

carry amplitude
= carry frequency 4
0246810 —_—
01000 2000
massage amplitude 1

- assage frequency 1
0246810

massege amplitude 2 0 100 20

0246810

sine EOM | st i1





image18.png
7 Untitled 3

Fie Edt View Project Operate Tools
»®|@n
Sine (FFT - (RMS 2 Sine (FT - (RMS
I snecrr-ove) Bl G- @) B mossege2 (GECON B
161 161
=
14] 14]
12] 12]
1 1
£ o8] £ o8]
£ 06| £ 06|
04] 04]
02] 02]
T T — 0 10 200 300 400 500 0 10 200 300 400 500
000 200 00 400 5000
F Frequency Frequency
requency
e Sine (FFT - (RM1S)) FANG i o sine (7~ RviS) 0G|

Amplitude

1000

200 3000 4000 5000
Frequency

Amplitude

1000

carry amplitude amplitude 4 cany smplitude

massege frequency 2 massage amplitude

010 2w

46810

0
cary frequency massege amplitude 2

200 3000 4000 5000
Frequency

01000 2000 g

46810

carry frequency 4

0 100 2
assage frequency

0 0





image19.png
7 Untitled 3

Amplitude

1000

200 3000 4000 5000
Frequency

Amplitude

1000

massege frequency 2

010 2w
carry frequency

200 3000 4000 5000
Frequency

01000 2000

carry amplitude amplitude 4

Fie Edt View Project Operate Tools
»®|@n
Sine (FFT - (RMS 2 Sine (FT - (RMS
I snecrr-ove) Bl G- @) B mossege2 (GECON B
161 161
=
14] 14]
12] 12]
1 1
£ o8] £ o8]
£ 06| £ 06|
04] 04]
02] 02]
T T — 0 10 200 300 400 500 0 10 200 300 400 500
00 20 00 400 5000
F Frequency Frequency
requency
e Sine (FFT - (RM1S)) FANG i o sine (7~ RviS) 0G|

carry amplitude

massage amplitude 1

46810

0
massege amplitude 2

46810

0

carry frequency 4

0 100 2
assage frequency

0 0

6 PM

L 5/1/2015




image20.png
fiz Untitled 3 Front Panel *

Fie Edit View Project Operate Tools Window Help

Sle[@[n

Tpt Applcation Font |~ | S~ |~ ||~ | [60~

0 002 004 006 008 01
Time.

Sine (Fitered) AW

massegl

4

sne B massege2
6

004 006
Time.

Sine (iterec) 0% |

carry amplitude amplitude 4

- —
0246810

massege frequency 2
carry frequency.

—— —
01000 2000

carry amplitude

- —
024681

massage amplitude

- e—
0246810
massege amplitude 2
- —

0246810

cary frequency 4

0 100

‘assage frequency’
—— —

010





image1.png
>,

Snavise

SiaTimvet




image2.png
Amplitude:

05

Bias:

Frequency (rad/sec):





image3.png
Amplitude:

16

Bias:

Frequency (rad/sec):

10000




