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LAB OBJECTIVE

* Objective of this Lab is to develop a model for and to simulate a three
channel analogue multiplex system using DSB, DSB-SC and SSB
Amplitude Modulation.

* Each channel containing a sinusoidal sighal with Additive White
Gaussian Noise (AWGN).
* The parameters of the sinusoidal signal are:
e Amplitude -1
* Frequency - 100 Hz
 Sample Frequency - 8,000 Hz



STEP 1 - SIMULATION BLOCKS

1. Go to <Sources> Library f y

Select <Sinewave>

Sine Wawve

2. Go to <Communication Systems Tool Box> ’!j
Select <Channels> <AWGN Channel>

AWGM
Channel

3. Go to <Communication Systems Tool Box>

>

““u AR
Select <Modulation> <Analog Passband Modulation> <DSB AM Modulation> 7 “**
DSB AM
4. Go to <Maths Operators> Library oD Moduator
Select <Sum> ~

5. Go to <Simulink Extras> <Additional Sinks> ,

SeleCt <Power SpeCtraI DenSity> Power Spectral
Density




CONNECTING THE BLOCKS

) A
> AWGN » DSBAM
DSB AM >
i AWGN
Sine Wave
Channel Modulator
Passband
Scope
_> +
o AWGN - » DSBAM |—— pf+
—P> +
Sine Wave1 AWGN DSB AM
Channel1 Modulator
Passband1
BN
> AWGN | DSBAM
Spectrum
Sine Wave2 AWGN DSB AM Analyzer
Channel2 Modulator

Passband2



NAMING THE BLOCKS

T = AN
p AWGN ———» DSB AM
DSB AM >
Channe |
User Modulator
Passband Scope
P+
T "= AN
p AWGN » DSBAM }|—p+
—P +
User 2 Channel 2 DSB AM
Modulator
Passband1
T = AN > |_
p AWGN ———» DSBAM
Spectrum
User 3 Channe 3 DSB AM Analyzer

Modulator
Passband2



SET THE BLOCK PARAMETERS

fn= 100 Hz

iy

User 1

fn= 100 Hz

a

User 2

fm=100 Hz

-

SNR =10dB fc=1000 Hz
> = NI
P AWGN —» DSB AM
Channe | DSB AM
Modulator
Passband
SNR =10dB fc= 2000 Hz
<= AN
> AWGN » DSBAM
Channel 2 DSB AM
Modulator
Passband1
SNR = 10dB f.=3000 Hz
DA ¢ NI
> AWGN ——»1 DSB AM

User 3

Channe 3

Scope

DSB AM
Modulator
Passband2

>

il

Spectrum
Analyzer



SIMULATION PARAMETERS

Select: Simulation time é N
g:'t'ﬁmpm@pm Start time: | 0.0] Stop time: |1
SEE;EEEEEH Solver options \\ J
:,IE'I:IT;JER;EF;:;?;:;Eﬂtatmn Type: Variable-step ¥  Solver: ode45 (Dormand-Prince)
g;”&;lzt;r;;?gst Max step size: |auto Relative tolerance: |1e-3
HDL Code Generation Min step size: |auto Absolute tolerance: |auto
Initial step size: |auto Shape preservation: |Disable All
Mumber of consecutive min steps: 1
Tasking and sample time options
Tasking mode for periodic sample times: Auto
[] Automatically handle rate transition for data transfer
[] Higher priority value indicates higher task priority
fero-crossing options
Zero-crossing control: |Use local settings ~  Algorithm: Monadaptive

Time tolerance:

1 i

10*128%eps

Signal threshold: auto

[omnn

0K Cancel Help Apply
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CHANGE THE MODULATION TO DSB-SC /01

»  AWGN |- > S
| >

User 1 Channe | .
E Scope
N >+
‘l_r'_LLI—LI‘lJ > AWGN b-------3 Ymmmmmmmmmeee » +
—————— > +
User 2 Channel 2
BN

Spectrum
T id i
JJ’LLLLIJJ > AWGN e e Analyzer

User 3 Channe 3




CHANGE THE MODULATION TO DSB-SC / 02

fm=100 Hz SNR = 10dB f-= 1000 Hz
A ¢ NN
P> AWGN ——p| DSBSC AM
P
DSBSC AM
User 1 Channe | Modulator
Passband
Scope
fm=100 Hz SNR = 10dB £.= 2000 Hz
P!+
> "= NN
P AWGN ——p» DSBSCAM |——Pp|+
S—
User 2 Channel 2 DSOBdSu(I;tAO':A
Passband1
fn= 100 Hz BN
m _
SNR = 10dB f-=3000 Hz
Spectrum
‘l_I_'LLI_LI_IJ r T AL Analyzer
P AWGN ——p DSBSCAM
DSBSC AM
User 3 Channe 3 Modulator

Passband?2






CHANGE THE MODULATION TO SSB / 01

> AWGN |- 3 j S—
i >
User 1 Channe | i
E Scope
S
> AWGN e mmmmmmmeeee >+
b
User 2 Channel 2 i
| Ll
Spectrum
r it :
> AWGN e pa— Analyzer

User 3 Channe 3



CHANGE THE MODULATION TO SSB / 02

f-= 1000 Hz
fm= 100 Hz SNR = 10dB Hilbert Transform filter order 100
I~ ™M i ‘/“\\/*Wmmnh
P AWGN P SSB AM
P
SSB AM
User 1 Channe | Modulator
Passband p
f-= 2000 Hz cope
_ c
fm_ 100 Hz SNR = 10dB Hilbert Transform filter ordp+3-086
—p +
>~ = NN
- AWGN E— SSB AM -
SSB AM g
User 2 Channel 2 Modulator
Passband1
= 3000 Hz —> I_
fm: 100 Hz SNR =10dB fc .
Hilbert Transform filtér order 100
Spectrum
I M AN
> AWGN L »| SSBAM Analyzer
SSB AM
User 3 Channe 3 Modulator

Passband2



EFFECT OF THE HILBERT TRANSFORM FILTER

1. Alter the Hilbert Transform Filter Order in the following steps and
observe the effect on the spectrum.

a) 10
) 50
) 100
)
)

o O T

200
300
f) 400

2. Comment on the effect of the Hilbert Transform Filter Order.

D
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