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Inhalt Teill 2

* Wie kann man mit fertiger Software und SDR-Technik experimentieren

» Erste Schritte mit der Software GNURadio
* Wie gehe ich mit der Blockstruktur in diesem nutzlichen Tool um
« Was muss ich beachten wenn ich Blocke zu einem Signalweg zusammenfiige

» Welche klassischen Source- und Sink-Bldcke stehen bei den ersten Entwicklungen
zur Verfligung

« Erklarung von GNURadio am Beispiel eines Broadcast-Empfangers
« Erklarung von GNURadio am Beispiel eines einfachen 70cm FM-Transmitters

- Erster Uberblick tiber notwendige Hardware, um einem UKW-Sende-Empfangers
aufzubauen

« Erlauterung der nachsten Seminarinhalte laut Milestones
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Wie kann man mit fertiger Software und SDR-Technik experimentieren

« Damit wir mit einer SDR-Hardware experimentieren kdnnen, ohne selbst Software zu
programmieren bzw. Software mit modularen Werkzeugen wie GNURadio zu generieren,
konnen wir SDR-Konsolsoftware verwenden.

» Es gibt diverse SDR-Konsolen, welche die gangigste SDR-Hardware abdecken. Haufig verwendet
wird:

*  Windows/Linux/MAC:
 SDR#, SDR++, SDRConsole, HDSDR, SDRuno, SDR-RADIO.COM, Linrad, GQRX, u.v.m.
« Android
« SDR Touch, Wavesink Plus, RFAnalyzer, u.v.m.
» Die verschiedenen SDR-Konsolen unterscheiden sich nicht nur fir welches Betriebssystem diese
verwendet werden kénnen, sondern auch im Umfang der eigebetteten Funktionen und Module.

Die Software SDRConsole hat z.B. sehr viele Funktionen, welche das Arbeiten mit dem QO-100
unterstitzen mit an Port. Auch das Senden ist mit der SDRConsole moglich.

» FUr dieses Seminar wurde SDR++ ausgewahlt da es unser Ziel, einen SDR-TRX zu entwickeln,
sehr gut unterstitzt. So gibt es dafir ein eingebettetes Modul welches M17 dekodieren kann.
SDR++ ist auch derzeit aktuell in guter Weiterentwicklung.
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Wie kann man mit fertiger Software und SDR-Technik experimentieren
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Erste Schritte mit GNURadio

File Edit View Run Teools Help

B-B-Lx BCO

froradio_nd_lime_rds froradio_nd_lime first
Options Variable
Title: Mot tbtled vet

ID: samp_rate
Output Language: Pyvthon Value: 37k
Generate Options: QT GUI

11.04.2024
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Virtuelle Session zu GNURadio

e Aufruf via WEB-Browser

* https://workbench.sdr.oevsv.at/guacamole/#

« Username: student01

« Passwort: sdrdoevsv

e gnudesktop01 auswéahlen

« Konsole starten: gnuradio companion (GRC) eingeben

* Los geht's
» Die Moglichkeit einen RTL-Stick via TCP anzusprechen ist in OE1 in Arbeit.

« Danke an Robert OE6RKE@oevsv.at

11.04.2024
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Erste Schritte mit GNURadio Properties: Options X

General
File Edit View Run Tools Help ——
10 default
I p——
-6~ 41 x [
Title Audio Funktion [string]
fraradio_ne_lirme_rds froradio_pc_lime first
. Author [string]
Options — -
Title: Not titled yet Copyright [string]
En e . .
Generate Options: QT GUI Description [string]
Cutput Language Python w
Generate Options QT GUl v
Bun Autostart - [bool]
Max Number of Cutput | 0 [int]
OFK Cancel Applh
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Erste Schritte mit GNURadio

Properties: Variable

G-B-4x BC

samp_rate
fraradio_ne_lirme_rds froradio_pc_lime first
AZ0D00
Options Variable
Title: Mot titled yet ID: samp_rate
Output Language: Python Walue: 37k
Generate Options: OT GLUI
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File Edit View Run Tools Help

G-B - L+ x
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I%' e

frradio_nc_lime_rds frradio_rx_lime first
Options Variable

Title: Audio Funkbion ID: samp._rate

Qutput Language: Python Value: 48k

Generate Options: QT GUI

2« < Welcome to GNU Radic Companion
31082 >

Jlock paths:
C

[ProgramDatatradicconda’\Library\share

wgnuradic\grc\blocks

-oading: "Ch\GitHub\SDR-GMURadio-
seminartSeminar Teil

Signal Source
Sample Rate: 48k
Waveform: Cosine

untitled

Fregquency: 1k -

Amplitude: 1
Offset: 0
Initial Phase (Radians): 0

Imports
Variables

samp_rate 43000

*untitled - GNU Radio Companion

© —

x

Core

Waveform Generators

Signal Source

x + +

Measurement Tools
Probe Signal Vector
Probe Signal
Digital Television
DVB-T
Dermod Reference Signals
Reference Signals
Inspector
Conditicning
Signal Detector
Signal Extractor
Signal Separator
RADAR
Generators
Signal Generator CW
Signal Generator FMOW
Signal Generator FSK
Signal Generator Sync Pulse
Satellites
Deframers

SMOG-P Signalling Deframer
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*untitled - GNU Radio Companion

- - b 4 = ]
D‘ la) i = © Properties: Signal Source

froradio_nc_lime_rds frradio_ne_lime first untitled
I
Options Variable
Title: Audio Funktion ID: samp_rate
Output Language: Python Value: 48k
Generate Options: QT GUI

samp_rate

Signal Source
Sample Rate: 43k
Waveform: Cosine
Frequency: 1k -
Amplitude: 1
Offset: 0
Initial Phase (Radians): 0

Source - out{0):
Port is not connected.

<<« Welcome to GMNU Radic Cempanion
31092 »=>

Imports
3lock paths: Variables
c samp_rate 43000 x

ProgramData‘radicconda’\Library\share
wgnuradic\grc\blocks

-oading: "C\GitHub\SDR-GMNURadio-

11 04 2024 seminarySeminar Teil
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*untitled - GNU Radio Companion = o x

File Edit View Run Tools Help

1] p—
G-~ 41 x @ © —
froradio_n¢_lime_rds froradio_r¢_lime first untitled b 4
I

- Caore
Options Variable i
Title: Audio Funktion ID: samp,_rate Instrumentation
sl putl Ssatagtsfihtios Value: 48k o1
Generate Options: QT GUI fosphor sink (Qf)
OT GUI Bercurve Sink
OT GUI Constellation Sink
QT GUI Eye Sink
Signal Source QT GUI Sink 0T GUI Frequency Sink
5"""';“"“""_“ Name: QT GUI Histogram Sink
Waveform: Cosine FFT Size: 1024 i
Frequency: 1.75k - . Center Frequency (Hz): 0 QUGHINumberSink
Amplitude: 1 Bandwidth (Hz): 42k QT GUI Sink
Offset: 0 Update Rate: 10 -
Initial Phase (Radians}: 0 OIGUIhmelRacierSink

QT GUI Tirme Sink
QT GUI Vecter Sink
QT GUI Waterfall Sink

GUI Widgets

QT

QT GUI App Background
QT GUI Fast Aute-Correlator Sink
QT GUI Az-El Plot
QT GUI Check Box
QT GUI Chooser

<< < Welcome to GNU Radic Companicon
QT GUI Compass

31092 >>>
Imports + QT GUI Dial
3IDCEpathS: | | ‘u‘an::::_rate s 1- aTGul D?al Gauge
ProgramData\radicconda\Library\share QT GUI Distance Radar
(gnuradichgroiblocks QT GUI Message Edit Box
QT GUI Entry

oading: "C\GitHub\SDR-GMNURadio-
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*untitled - GNU Radio Companion = o X

File Edit View Run Teols Help

G-B6-1x @E © °» QC

froradio_nc_lime_rds froradio_nc_lime first untitled Q qt »
I
. Core
Options variable .
Title: Audio Funktion Instrumentation

1D: samp_rate
st st l anosage By bos Value: 48k o2}
Generate Options: QT GUI

fosphor sink (Ot)

QT GUI Bercurve Sink

QT GUI Constellation Sink
QT GUI Eye Sink

Signal Source QT GUI Sink QT GUI Frequency Sink
Sample Rate: 48k Name: QT GUI Histegram Sink

Waveform: Cosine FFT Size: 1024 -

[Ferrares Lo -_@_* Center Frequency (Hz): 0 QT GUI Mumber Sink

Amplitude: 1 Bandwidth (Hz): 48k QT GUI Sink

Offset: 0 Update Rate: 10 .

Initial Phase (Radians): ¢ QT GUI Time Raster Sink

QT GUI Tirme Sink
QT GUI Vector Sink
QT GUI Waterfall Sink

GUI Widgets

aT

QT GUI App Background
QT GUI Fast Auto-Correlator Sink
QT GUI Az-El Plot
QT GUI Check Box
QT GUI Chooser

z< < Welcome to GMU Radic Companion
QT GUI Cornpass

311092 > : +
mports QT GUI Dial
Hock paths: Variables =+ )
G R » QT GUI Dial Gauge
\ProgramData‘radiccenda\Library'share P QT GUI Distance Radar
\gnuradio\gre\blocks QT GUI Message Edit Box

-oading: "CAGitHub\SDR-GMNURadio- QT GUI Entry
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File Edit View Run

G-B -~ 4+ x

Tools  Help

SDR, GNURadio & Co

*untitled - GNU Radio Companion

E B o

QC

froradio_n¢_lime_rds froradio_r¢_lime first untitled — - .
— B Audic Funktion - a
Options Variable
Title: Audio Funktion ID: samp._rate
Output Language: Python Value: 48k
Generate Options: OT GUI Frequency Display ~ Waterfall Display ~ Time Domain Display ~ Censtellation Display
2 3 W Data 0
1,5 3
Signal Source =
Sample Rate: 48k Name 1 —:
Waveform: Cosine EFTS (i} 1
Frequency: 1.75k H Centel i __
Amplitude: 1 Band =3 D'S 7
Offset: 0 Updat -l“-i .
Initial Phase (Radians): 0 L 0 —
E .
3 -0,5 3
-1
-1,5 4
-2
[TTT T[T T T T [T T T T [T T T T [TT T T[T T T T[T T T T [TTTT]
-2 -1,5 -1 -0,5 0 0,5 1 1,5 2
In-phase
<< < Welcome to GNU Radic Companicon
31092 =>»
Imports
Jlock paths: Variables
c
ProgramData\radicconda\Library\share samp_rate 48000
\gnuradio\gre\blocks [] Dizplay RF Frequendies FFT Size: | 1024 w
-oading: "CAGitHub\SDR-GMNURadio- Window: | Blackman-harris "
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*first_step.grc - CAGitHub\SDR-GNURadio-Seminar\Seminar Teil 2 — o 4
File Edit View Run Tools Help
Q-B-4x Bo oo 0 o¥e;
frradio_r«_lime_rds frradio_re_lime first first_step audio
N
- Core
Options Variable )
Title: Audio Funktion ID: samp,_rate Audio
e e
Generate Options: QT GUI o
udio Source
Alaw Audio Decoder
g711 Alaw Audio Encoder
Signal Source QT GUI Sink Properties: Audio Sink x
Sample Rate: 48k Mame: Analyse Grafik
plaseiuernslcane FFT Size: 1024 General
Frequency: 1.75k H Center Frequency (Hz): 1.75k ——
Amplitude: 1 Bandwidth (Hz): 48k c R [int]
) Sample Rate samp_rateg - nt
Offset: 0 Update Rate: 5 o
Initial Phase (Radians): 0
Device Name default [string]
CK to Block fes W
Audio Sink )
Sample Rate: 48k o : _—
woid CPU congestien,
xecuting: C Imports Sink - in(0):
' X . Port 1 t ted.
ProgramData\radiocconda\python.exe - Variables ortis not connects
1 CAGitHub\SDR-GMURadio- samp_rate 48000

serminarSeminar Teil 2\first_step.py

=== Done
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Signal Data Types
« Data Types
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Types - Color Mapping L X

Intﬁer 64

Integer 16

Wildcard
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Signal Data Types Signal Source

Sample Rate: 32k

° Data T es cmd| Waveform: Cosine —
yp freq) :::::::ul:evll » Sample Rate: 32k

« Complex Data Type Offset: 0
Initial Phase (Radians): 0

QT GUI Frequency Sink
FFT Size: 1.024k

| Center Frequency (Hz): 0
- Bandwidth (Hz): 32k

» Signal 1 ... real

+ Signal 2 ... complex
QT GUI Time Sink

Number of Points: 1.024k
Sample Rate: 32k

Autoscale: No
15 | Sj
i ignal 1
m Signal 2
0.5
[
o
S
= _
T 0
E
-9
-0.5 1
_1 I
: — . — — . — . — — . — . — — . — . — T
0 5 10 15 20 25 30

Time (ms)
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Signal Data Types

« Data Types
» Complex Data Type

» Signal 1 ... real

+ Signal 2 ... complex
» Float Data Type

« Signal 1 ... real output

11.04.2024
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Amplitude

as -

a5 -}

Signal Source
Sample Rate: 32k
Waveform: Cosine
Frequency: 100
Amplitude: 1
Offset: 0
Initial Phase (Radians): 0

Signal Source
Sample Rate: 32k

d| Waveform: Cosine

Frequency: 100

eq| Amplitude: 1

Offset: 0
Initial Phase (Radians): 0

Throttle
Sample Rate: 32k

Throttle
Sample Rate: 32k

QT GUI Frequency Sink
FFT Size: 1.024k

“A| Center Frequency (Hz): 0
Bandwidth (Hz): 32k

QT GUI Time Sink
Number of Points: 1.024k
Sample Rate: 32k
Autoscale: No

QT GUI Frequency Sink
FFT Size: 1.024k rreal

| Center Frequency (Hz): 0

Bandwidth (Hz): 32k

QT GUI Time Sink
Number of Points: 1.024k
Sample Rate: 32k
Autoscale: No

30

= Signal ¥
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1 ons h
Signal Data Types ooy | [ i
Output Lanqulqe:.Python Value: 32k ~ Core
° D ata Types Generate Options: QT GUI S W
r To Floa
» Complex Data Type Char To Short
. ComplexTo IChar
« Signal 1 ... real Float To Char
« Signal 2 ... complex Random Source e IFck':atIo gcharl
ol Throttle Char To Float Number of Points: 1.024k A TONDMPIER
» Float Data Type ::m"";'::;i'_ " Sample Rate: 32 Scale: 1 Sample Rate: 32 Short To Char
- Signal 1 ... real output Repeti s _ i Ucher ToFigat
« Converting Byte to Float 32 = TmEalin o il : |

)

Amplitude
0 0
0 2
Pl T |
——
———
————
————
e
——
———
e

=
Wirmes (rma=)
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*first_step.grc - CAGitHub\SDR-GNURadio-Seminar\Seminar Teil 2

File Edit View Run Tools Help

G-B6-1x gE ) °» QC

froradio_n¢_lime_rds froradio_r¢_lime first first_step audio
N
- Core
Options Variable »
Title: Audio Funktion ID: samp._rate P FARalr y
Output Language: Python Value: 48k
Generate Options: QT GUI

L A
Signal Source QT GUI Sink .
Sample Rate: 48k Mame: Analyse Grafik = -
Waveform: Cosine FFT Size: 1024
Frequency: 1.75k Center Frequency (Hz): 1.75k
Amplitude: 1 Bandwidth (Hz): 48k
Offset: 0 Update Rate: 5
Initial Phase (Radians): 0
Audio Sink
Sample Rate: 42k tic -
Device Name: default

woid CPU congestien,

xecuting: C Imports +
\ProgramData\radioconda\python.exe - Variables +
1 CAGitHub\SDR-GMURadio- samp_rate A8000 b4

serminarSeminar Teil 2\first_step.py

=== Done

11.04.2024
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File Edit View Run Tools Help

G- - X

froradio_n¢_lime_rds

SDR, GNURadio & Co

first_step.grc - C\GitHub\SDR-GNURadio-5eminar\Seminar Teil 2 — o 4

I%l —

froradio_r¢_lime first

Options
Title: Audio Funktion
Output Language: Python

Variable
1D: samp_rate
Value: 48k

Generate Options: QT GUI

xecuting: C
ProgramData\radicconda\python.exe -
1 C\GitHub\5DR-GMURadio-
serminarSeminar Teil 2\first_step.py

wdio_windows_sink :warning: waveOut
Jevice 'default’ was not found,
lefaulting to WAVE_MAPPER

Signal Source
Sample Rate: 48k
Waweform: Cosine
Frequency: 1.75k
Amplitude: 1
Offset: 0
Initial Phase (Radians): 0

Imports
Variables

samp_rate 48000

first_step

6o o

Q audio X
Core

Audia

Audio Sink

Audio Source
Alaw Audio Decoder
g711 Alaw Audio Encoder

QT GUI Sink
Mame: Analvse Grafik
FFT Size: 1024
Center Frequency (Hz): 1.75k
Bandwidth (Hz): 48k
Update Rate: 5

Audio Sink
Sample Rate: 48k
Device Name: default

-

1 Audio Funktion

Frequency Display wWaterfall Display Time Domain Display Constellation Display

bt
mooM
[FTERIRETNI ERTRE ANATE RTRNI ANIR I AT RN AN ET |

—

=]
w

AR RA AR AR A RARARA LA
e

Amplitude
R AN

i
—
[ w

Time (ms)

M real

M imag

[ pisplay RF Frequencies FFT Size: | 1024

Window: |Black.rmn—han"'s ~
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Broadcast-Empfanger mit GNURadio
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Options
Dutput Language: Fython
Generate Options: QT GUI

SDR, GNURadio & Co

Note

Note: group me...s, and audio

Variable
ID: signal_bandwadth
Value: 5M

Variable
I1D: samp_rate
Value: 2M

Adjust this value to set the
bandwidth of the signal

QT GUI Range
1D: volume
Label: Volume
Default Value: 300m
Start: 0
Stop: 1
Step: 10m

QT GUI Range
ID: center_freg
Label: Center Frequency
Default Value: 99.9M
Start: 80.1M
Stop: 108.1M
Step: 100k

QT GUI Range
ID: rx_gain

Label: Rx Gain
Default Value: 30
Start: 0

Stop: 60

Step: 1

Sample Rate: 2M
Center Freq (Hz): 99.9M

Soapy LimeSDR Source
Dewvice arguments: dr..oapy=0
|crr'|::|

Lowi Pass Filter
Decimation: 4
Gain: 1
Sample Rate: 2M
Cutoff Freq: 100k
Transition Width: 1M
Window: Kaizer
Beta: 6.76

QT GUI VWaterfall Sink
FFT Size: 1024

Center Frequency (Hz): 0
Bandwidth (Hz): 2M

QT GUI Frequency Sink
FFT Size: 1024
Center Frequency (Hz): 99.9M
Bandwidth (Hz): 2M

WBFM Receive
Quadrature Rate: 500k
Audio Decimation: 4

Rational Resampler
Interpolation: 48
Decimation: 125
Taps:

Fractional BW: 0

Audio Sink
Sample Rate: 48 kHz

Multiply Const
Constant: 300m
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. Note Variable Variable
Options : ;
Note: group me...s, and audio ID: signal_bandwadth 1D: samp_rate
Dutput Language: Fython
. Value: 5M Value: 2M
Generate Options: QT GLUI

Adjust this value to set the
bandwidth of the signal

QT GUI Range QT GUI Range QT GUI Range
1D: volume ID: center_freg ID: rx_gain
Label: Volume Label: Center Frequency Label: Rx Gain
Default Value: 300m Default Value: 99.9M Default Value: 30
Start: 0 Start: 80.1M Start: 0
Stop: 1 Stop: 108.1M Stop: 60
Step: 10m Step: 100k Step: 1
o ———————— |
Properties: QT GUI Range x Properties: QT GUI Range x
Genera ir
— = =
1D volume 1D r_gain ot m
=€
. =8
Label Volume [string | =X Label Rx Gain [string] =1 E
: 1 3 E
a
Type = i Type o = u
) ; hize
Default Value 0.3 [float] 30 [int]
z 0 [floa [ | art 0 [i
1 [floa — 60 [i
Jatd
e 0.01 [floa 24 e 1 [i
ju h
idget - . B  Waget | Counte + shder W
Minimum Length 200 [int] t 200 [i

| Bandwidth (Hz): 2M

11.04.2024
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Options
Dutput Language: Fython
Generate Options: QT GUI

SDR, GNURadio & Co

Note
Note: group me...s, and a

QT GUI Range
1D: volume
Label: Volume
Default Value: 300m
Start: 0
Stop: 1
Step: 10m

QT GUI Range
ID: center_freg
Label: Center Frequency
Default Value: 99.9M
Start: 80.1M
Stop: 108.1M
Step: 100k

Sample Rate: 2M

Soapy LimeSDR Source
Dewvice arguments: dr..oapy=0
|crr'|::|

Center Freq (Hz): 99.9M

Variable Variable
o LI . 1 b= PR s 1S By LI -
T TopB - |
Rx Gain o ' ‘‘‘‘‘‘‘
o
Volume %.\—/+
2.00e+01 =
] s
1.50e+01 g
~~~ 7 9
Kot ] ==
[0} 4 =
E1.00e+o1 ] =
5.00e+00 - §
o.00et00 I — S S ———
-1.000 -0.500 0.000 0.500 1.000
Frequency (MHz)
7 W Data 0
~~ 0 =
[ ]
~— '20—_
£ o
G 40
Q 3
2 60
) .
o 2
U -gg ]
Y 80 ;
-100
| . . . ; , . . . . , : .
99.000 99.500 100.000 100.500
Frequency (MHz)
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Optioms I gt QF GUR Range QU GUI Ramge | | QT GUI Range Bandpass Filler Tape
Thai Zoeone £ BOL Cacsonr | | mpart; moes A0 g [ [ 10: siat_rasc
Ouprat L Pyttan Lalsaks A5 Gan Labmb Fanminy Labsali ol v Tap Types Campes
S S fndt Vbt 25 | | Owfuht Wwbies 39 0 | | Oefaidt Vol 4 Owon |
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Step 1 Stape 100m Stapi L Vigh Cuto® Fraq fHa)i 19 12¢
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W0usuenwte |10 fonhene || N0 b ofuen | | 10x ducimmation B3 Stesco FU secorver and SO Decoder - | "
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~ 01
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FM-Transmitter fur 70cm mit GNURadio
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Generate Options: QT GUI

SDR, GNURadio & Co

Hum Options: 2
Default option: 1

Default Value: 500m
Start: 0

Default Value: 0
Initial State: Released

Default Value: 434.55M
Start: 434M

Options Variable Variable Variable QT GUI Chooser QT GUI Range QT GUI Toggle Button QT GUI Range QT GUI Range
Title: LIMETRX ID: samp_rate ID: out_rate 1D: guad_rate ID: enable_tone 1D: wolume 1D: ptt 1D: freg ID: rf gain
Author: GEIKBC Value: 8k Value: 1M Value: 32k Label: TOME/MIC Choaser Label: Audia Gain Label: FTT GN/OFF Label: TX Frequenz Label: RF gain
Dutput Language: Python

Default Value: 30
Start: 0

Option 0: 0 Stop: 2 Pressed: 1 Stop: 436M Stop: 40
Label 0: Send 1750HzTone Step: 100m Released: 0 Step: 12.5k Step: 1
Option 1: 1

Label 1: Send vath Mic

Lows Pass Filter

Decimation: 1

Gain: 1

Sample Rate: 2k
Cutoff Freg: 4k
Transition VWidth: 500
Window: Hamming
Beta: 6.76

Multiply Const
Constant: Falze

Signal Source
Sample Rate: 8k
Waveform: Cosine
Frequency: 1.75k
Amplitude: 100m
Offset: 0
Initial Phase (Radians): 0

Multiply Const
Constant: 500m

Multiply Const
Constant:

Audio Source
Sample Rate: 8k
Device Name: Mikrofon

NBFM Transmit
Audio Rate: 8k
Quadrature Rate: 32k
Tau: 75u
Ma x Deviation: Sk
Preemphasis High Corner Freq: -1

Multiply Const
Constant: 0

QT GUI Frequency Sink
Hame: NEFM Signal
[freg| FFT Size: 2048
Center Frequency (Hz): ...55M
Bandwidth (Hz): 2M

Rational Resampler
Interpolation: 1M
Decimation: 32k

Taps:

Fractional BW: 0

Soapy LimeSDR Sink
Device arguments: dr...capy=0
Sample Rate: 1M
Center Freq (Hz): 434.55M

QT GUI Waterfall Sink
FFT Size: 1024
Center Frequency (Hz): .. 55M
Bandwidth (Hz): 250k

11.04.2024
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Options
Title: LIMETRX
Author: OEIKBC
Dutput Language: Python

Variable
1D: guad_rate ]
Value: 32k La

Variable
I1D: out_rate
Value: 1M

Variable
ID: samp_rate
Value: 8k

Generate Options: QT GUI

Signal Source
Sample Rate: 8k
Waveform: Cosine
Frequency: 1.75k
Amplitude: 100m
Offset: 0
Initial Phase (Radians): 0

Multiply Const
Constant: Falze

Multiply Const
Constant: 1

Audio Source
Sample Rate: 8k
Device Name: Mikrofon

11.04.2024

QT GUI Frequency Sink
Hame: NEFM Signal
FFT Size: 2048
Center Frequency (Hz): ...55M
Bandwidth (Hz): 2M ' bw |
QT GUI Waterfall Sink
FFT Size: 1024
Center Frequency (Hz): .. 55M
Bandwidth (Hz): 250k

LIME TRX _ 0o
NBFM Signal
W Data 0
i}
-20

Relative Gain (dBm)
&

434.000

Audio Gain

RF gain

SIRIRINY

T I
434,500
Frequency (MHz)

T
435.000 435.500

PTT ON/fOFF

T¥ Frequenz

TONE/MIC Chooser:

(® send 1750Hz Tone

2.00e+01

1.50e+01

1.00e+01

Time (s)

5.00e+00

0.00e+00

! 434550000.0

() send with Mic
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UKW-Sende-Empfanger Konzept
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UKW-Sende-Empfanger Konzept

e RX
« Bandfilter 2m/70cm
* LNA (Vorverstarker) ca. 10-20 dB
e TX
« Bandfilter 2m/70cm oder schaltbar
* PA (Treiberstufe) ca. 20-30 dB

11.04.2024
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UKW-Sende-Empfanger Konzept

Beispiele:

Band Pass Filter =~
X 144-16°MH1 ANT

............
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Vorschau SDR, GNURadio & Co Tell 3
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 Milestones der Seminar-Relhe

» Wir werden gemeinsam

* ein einfaches Sende-/Empfangsgerat mit
einer digitalen Modulation und Verwendung
von GNURadio designhen

* Front-Ends aussuchen, welche das
Umsetzen eines Transceivers auf einem
Raspberry-Pi ermoglichen

e Das Ziel, einen In der Praxis einsetzbaren
UKW-SDR-Transcelver aufzubauen, weiter
anpeilen.

11.04.2024
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DOWNLOAD
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Index

 GNURadio Flow Charts (Beispiele aus dem Vortrag)

« SDR, GNURadio & Co Seminar
https://github.com/oelkbc/SDR-GNURadio-Seminar/tree/main/Seminar%20Teil%202

« SDR-Konsolen

« SDR++ (Nigthly build)
https://github.com/AlexandreRouma/SDRPIlusPlus/releases/tag/nightly

« SDRConsole (3.3)

https://www.sdr-radio.com/download#Release

 GNURadio (v3.10)
https://wiki.gnuradio.org/index.php/InstallingGR
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https://github.com/oe1kbc/SDR-GNURadio-Seminar/tree/main/Seminar%20Teil%202
https://github.com/AlexandreRouma/SDRPlusPlus/releases/tag/nightly
https://www.sdr-radio.com/download#Release
https://wiki.gnuradio.org/index.php/InstallingGR

o
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Literatur

The perfect HF Receiver. How would it look like today?

Prof. Dr. Ing. habil. Dr. h. c. mult. Ulrich L. Rohde, Univ. of Armed
Forces Munich Dipl. Ing. Univ. Thomas Boegl, Rohde & Schwarz
Munich (2022)

SDR Grundlagen und Anwendungen im Amateurfunk

Ing. Reinhold Autengruber OE5RNL (2010)
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(‘;b Amateurfunk und Citizen Science
Wir wollen es wissen! Wir alle sind Forschung!

. I_(_:eBird-TaIk
OVSV Landesverbandes Wien
Ing. Kurt Baumann, OE1KBC

« Unterstltzung von Forschung und Entwicklung
* Aus- und Weiterbildung im Funkwesen
* Projekte planen und verwirklichen

https://oel.oevsv.at
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