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“Ideal” SDR Recelver
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Practical SDR Recelver
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HARDWARE
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Funcube Dongle Pro+




HackRF

GREAT SCOTT GADGETS




HackRF
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WSPR with HackRF
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VHF/HF/MF/LF transverter
for BladeRF




Ettus Research USRP B200/B210
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SGNURadio

THE FREE & OPEN SOFTWARE RADIO ECOSYSTEM




? THE FREE & OPEN SOFTWARE RADIO ECOSYSTEM

 Open Source project
 Founded in 2001

e Written in Python, C++
e Runs best under Linux

e Connect signal processing blocks to form a
flow graph



DEMO



HYDRO
METERS



e o
s Y .

\ 09 987 294 ‘ : Er
N 1-200A, 240V 1Ph
N

Vire, 60Hz s 1.0
Kilowatthour Meter

LAN |

055-0003361140
LR T T
F{/:W4E]OOO)_0C/)

0




|

r




ey

(" s04d8024
P

i

00092115
000923ed

0008ced?

00092412

(008ced3

0009230

00092471
DO08ced T

0017 Ebb

003349 a3

gt

O008ced]

002bdd 36

00023063

aeal bhe

Q0092428

00334972

00334967

000Ae25

002bd7 6f

0009 241F

(00 che

002dc512 O080c424

D008ccdb

JOOHHE

0021 laca

D020 8fda 04 2248F

r.-"'

00150129



CEILING FAN









Options
1D: top_block

Generate Options: WX GUI

Variable
ID: samp_rate
Value: ZM

Variable
1D: freg
Value: 303.747TM

Variable
1D: offset
Value: 100k

osmocom Source

Sample Rate (sps): 2M

Chi:
Chi:
Chi:
Chi:
Chi:
Chi:
Chi:
Chi:
Cho:

Frequency {(Hz}): 303.647TM
Freq. Corr. (ppm): 29

DC Offset Mode: Off

10 Balance Mode: Off
Gain Mode: Manual

RF Gain (dB): 50

IF Gain (dB): 30

BB Gain (dB}: 30
Bandwidth {Hz): 2M

WX GUI Slider
ID: gain

Default Value: 50
Minimum: 0
Maximum: 50
Converter: Float

Variable
1D: decim
Value: 10

Signal Source
Sample Rate: 2M

Amplitude: 1
Offset: 0

Low Pass Filter
Decimation: 10
Gain: 1

Sample Rate: 2M
e Cutoff Freq: 50k

Transition Width: 25k
Window: Hamming
Beta: 6.76

Wawveform: Cosine -_
Frequency: -100k

—»‘ Complex to Mag

WX GUI Scope 5ink
Title: Scope Plot
Sample Rate: 200k
Trigger Mode: Auto

Y Axis Label: Counts




Scope Plot
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Options
ID: ceiling_fan_tx
Generate Options: WX GUI

Variable
ID: samp_rate
Value: 1.9266M

Vector Source

Vector: [1,0,1,1,0,1,1,0,0...

Tags:
Repeat: Yes

Repeat
Interpolation: 00

Variable
ID: center_freq
Value: 303.747TM

Variable
ID: baud rate
Value: 3.211k

Variable
1D: interp
Value: 600

WX GUI Slider
1D: gain

Default Value: 15
Minimum: 0
Maximum: 25
Converter: Float

Moving Average
Length: 20

Scale: 45m

Max Iter: 3k

o — - i)

osmocom Sink
Sample Rate (sps): 1.9266M

Chi: Frequency (Hz): 303.747TM

Chi: Freq. Corr. (ppm): 0
ChO: RF Gain (dB): 15
ChO: IF Gain (dB}: 20
ChO: BB Gain (dB): 20
Ch0: Bandwidth [Hz): 2M




Digital TV in GNU Radio

e ATSC — North America terrestrial

QAM — North America cable
DVB-T — Europe etc. terrestrial
DVB-S — Satellite

DVB-S2 — Satellite




Digital Voice in GNU Radio

P25 Phase 1

ProVoice EDACS digital voice
X2-TDMA

DMR / MOTOTRBO

NXDN / NEXEDGE

D-STAR



Other GNU Radio Projects

 GPS receliver
* LTE (cellular)
 ADS-B (aviation)
* AIS (marine)

e Trunked radio
 Restaurant pagers
 Tire pressure monitoring
& many more...
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Resources

 Michael Ossmann's SDR tutorial series:
greatscottgadgets.com/sdr

» Software Receiver Design by Johnson,
Sethares & Klein

 Code and examples on my Github site:
github.com/argilo

 Hardware: NooElec (nooelec.com)


http://greatscottgadgets.com/sdr/
https://github.com/argilo/
http://www.nooelec.com/

Questions?
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