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WHAT IS THE PROJECT ABOUT?

* Generating RF signals.

* Modulating the generated signals.
%),

* Filtering the generated signals.
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WHAT IS RF SIGNALS?

* RF signals are essentially Electromagnetic signals.
* They propagate through space, which enables wireless

communication.

* The amplitude of the RF signal indicates the strength of the
signal.

* They propagate with EM frequency range of 3KHz-300GHz.
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SIGNAL GENERATION

* Generation of a simple continuous signal.

* ADALM-PLUTO frequency synthesizer.

** generate signals between 300-3.8GHz.

¢ Use of GNU Radio.
+* Build and run SDR.

¢ Perform signal processing application. :(;;3 GNURadiO




3.063 MHz, -19.46 dB

Relative Gain (dB)




Options Variable Variable
1D: top_block 1D: s2mp rate 1D: freg_error
Generate Options: QT GUI Value: 3.84M Value: 30.7
Variable
ID: LO frequency
Value: 24G Signal Source
Sample Rate; 2.84M
Waveform: Cosine
QT GUI Range |: Frequency: 250k
1D: tonel_frequency Amplitude: 450
Default Value: 250k Offset: 0
Start: -1.52M
Stop: 1.92M
— Signal Source
Sample Rate: 3,4M
R Romge Waveform: Cosine
QT GUI Range 1D: gain |: Frequency: -250k
1D: tone2_frequency Default Value: 10 Amplitude: 450
Default Value: -250k Start: -30 Offest: 0
Start: -1.5M Stop: 30
Stop: 1.92M Step: 100m
Step: 1
QT GUI Range QT GUI Range
1D: tonel_amplitude 1D: tone2_ampltude
Default Value: 430m Default Value: 430m
Stark: 0 Stark: 0 Constant Source
Stop: 500m Stop: 500m e
Step: Im Step: Im

el _...I

PlutoSDR Sink
110 context URL: 132.168.2.1
LO Frequency: 2,40003G
Sample rate: 3.84M
RF bandwidth: 20M
Buffer size: 32,768k
Cyclic: Falsz
Attenuation (dB): 10
Filter:
Filter auto; True

QT GUI Time Sink
I Number of Points: 1.024k

Sample Rate: 3.84M
Autoscale: o

TWO TONE TEST

QT GUI Frequency Sink
I FFT Size: 1,024k

Center Frequency (Hz): 24G
Bandwidth (Hz): 384

* To measure and confirm the
linearity of the SSB signal.

* Two signals of different size but
not harmonically related.

 Two signals of frequencies
(975Hz-1250Hz).



Span 2.000 MHz
Sweep (FFT) ~1.17 s (1001 pts)
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GENERATING THE MESSAGE

Use of Python Programming Language.

8 letter message (represent the Location).

Source Encoding — compress information.

Convolutional Encoding.

Interleaving Encoding.

Merge with a synchronised vector.

pgt3hon
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MODULATION OF THE SIGNAL

Frequency Modulation

* What is signal modulation? Ampiituce e -

Process of varying properties of the \/ \/

Periodic waveform. b

Uses a pair of discrete frequencies e vk

ssssss

to transmit a binary number. V\ /\ [\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\

AAAAAVAVALLALAVAVARS
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FUTURE PLAN

* Achieve signal modulation using GNU Radio.

* Fabricate and build the band-pass filter.

* Test the system using a receiver.




