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Sampling Data Types AM Homework

TODAY

Sampling rate demo

Data types demo

Filtering

AM simulation

AM receiver
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SAMPLING RATE

® Remember DSP? How do we measure where aliases end up?

o With fs = 32ksps, predict where these frequencies will end up:

| fo | Alias Prediction | Alias Measured |
2kHz
14kHz
16kHz
18kHz
24KHz
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SAMPLING RATE

Options
Title: Nct titled yet

Output Language: Python
Generate Options: QT GUT

AIR FORCE
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Variable QT GUI Range
ID: samp._rate I0s freq
Valua: 12k Default Value: 2k
Stark: 0
Stop: 40k
Stap: 1k
QT GUI Time Sink
Number of Points: 1.024k
Sample Rate: 32k
Signal Source Autoscale: No

Sample Rate: 32k
Waveform: Sine
Frequency: 2k
Amplitude: 1
Offset: 0

Initial Phase (Radians): §

QT GUI Frequency Sink
FFT Size: 1024
Center Frequency (Hz): 0
Bandwidth (Hz): 32k



Sampling Data Types AM Homework

A
AAAAA

DATA TYPES

* Float —

e Complex —

e Checkin python...

import numpy as np
import matplotlib. pypl
f = np.fromfile(open("
plt.plot(f)

plt.show()
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DATA TYPES

Options
Titles Nok tied yet
Output Language: Pythen

Variable
D serp_rete
Value: 32k

qreun

Signal Source
Sample Rate: 32k
Waveform: Sne
[emd]| Frequencys 2«
Amplitude: 1
Offset: 0

Initial Phase (Radians): 0

Initial Phase (Radians]

™
Default Value: 2k
Start: 0

QT GUI Frequency Sink

Center Frequency (Hz): &

QT GUI Time Sink
Humber of Points: 1,024k
Sample Rate: 32k

Autoscale: No

FFT Size: 1024

Bandwidth (Hz): 32k

QT GUI Time Sink
Humber of Points: 1,024k
Sample Rate: 32k

Autoscale: No

QT GUI Frequency Sink
FFT Size: 1024

Center Frequency (Hz): &
Bandwidth (Hz): 32k
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LINEAR MODULATION

Options Variable Variable QT GUI Range QT GUI Range
Tithe: Nt tied yet 10: sarp,rate D: fm 0 fe
Output Language: Pythan Valoe: ek Value: 500 Default Value: 15k
qreur Start: sk
Stop: 20k
Steps 500

Signal Source
Sample Rate: 69k
‘Waveform: Gosine:
[cmd| Frequency: 520
Amplitude: 1
Offsat: 0

Initial Phase (Radians): 0

QT GUI Frequency Sink
FFT Size: 1024

Center Frequency (Hz): 0
Bandwidth (Hz): 64k

QT GUI Time Sink
Humber of Points: 1,024k
Sample Rate: &4k

Autoscale: N

Tnitial Phase (Radians): 0
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FILTERS
e https://pysdr.org/content/filters.html

e Qutput of afilteris of filter'simpulse response
and the

* Good news...
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FILTERS

Data Types AM

Homework

Variable
m:fm
Value: 500

Options Variable Variable
Tithe: Nt tted yet ID:samprete | | IBE S
Output Language: Pythcn Vahe: 64k Value: 15k
ons: T GUT

Tnitial Phase (Radians): 0

Tnitial Phase (Radians): 0

(5| Genter Frequency: 15k

QT GUIT Range QT GUIT Range
1D: bass 1D: e

Default Value: 1 Default Value: 15k
Start: 0 Starts 5k

Stop: 5 Stop: 20k

Step: 250m Step: 500

Low-pass Filter Taps
1D: Ipftaps
Gain: 1
Sample Rate (Hz): 4
Cutoff Freq (Hz): 500
Transition Width (Hz): 500
Window: Hamming
Beta: 6.7

QT GUI Frequency Sink
FFT Size: 1024

Center Frequency (Hz): 0
Banduwidth (Hz): 64k

Frequency Xlating FIR Filter
Decimation: 1
Taps: Ipfaps

Sample Rate: 64k

QT GUI Time Sink
Humber of Points: 1,024k
Sample Rate: 64k

Autoscale: o

QT GUI Frequency Sink
FFT Size: 1024

Center Frequency (Hz): 0
Banduwidth (Hz): 64k
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LINEAR DEMODULATION

Create an AM receiver/demodulator...

¢ What elements do you need?
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LINEAR DEMODULATION

options QT GUI Range
Title: AM Recsiver D fraq
Output Language: Pythan P Default Value: 91511
Generats Options: QT GUI 101 sucbefte Start: 314,51
Value: a5k Stop: S1sH
Step: 10k
osmocom Source

Syne: Unknown BPS oot

Humber Channel Decim ation: 20

Sample Rate (sps): 960k &g

ChO: Frequency (Hz): S15M

| Chox Frequency Corraction (ppm): 0
M2 Cho: e offset Hade: 0

Cho: 1Q Balance Mode: 0

ChO: Gain Mode: False

Cho: RF Gain (dB): 20

Che: IF Gain (di
ChO: BB Gain (dB): 20

Beta: 576

QT GUI Frequency Sink
FFT Size: 1024

Center Frequency (Hz): 0
Banduwidth (Hz): 960k
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QT GUI Waterfall Sink
FFT Size: 1024

Center Frequency (Hz): &
Bandwidth (Hz): 8k

Multiply Const
Constant: 3
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AM: FULL SIGNAL CHAIN

QT GUI Range: QTGUIRange | | QT GUIRanoe
o 10 camp 10: s ke
O Defauit Value: £ | | Default Value: 0 | | Dol Value: 0
e ] Stars 1 star:0 star0

Stop: 10 Stop: 10 stops 10

step: 250m step: 250m Step: 250m

Signal Source:
‘Sample Rate: 755k
Waveform: Gazne
[Gma| Frequency: sek
Amplitude: 1

Tis s 2 moduated sgnal

Offcet: 0
Intial Phase (Radians); O

QT GUI Time sink
Number of Points: 124k

‘Sample Rate: 45k
Autorcale: o QT GU Frequency Sink
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SSB MODULATION

Homework

e Create an AM receiver and record audio (recommend
ATIS at 128.525 MHz)

® Create a phase shift SSB modulator using the Hilbert
transform.

e Turnin: *.GRC files & *.wav file for AM audio

cos(w:t) !

m(t)
{ } S_ssb(t)
>
th(t) C ;
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