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OsmoSDR Gnuradio Source

Build process
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http://ffiles.ettus.com/uhd_docs/manual/h

UHD - USRP Hardware Driver

UHD is the "Universal Software Radio Peripheral" hardware driver. The goal of UHD is to provide a
host driver and API for current and future Ettus Research products. Users will be able to use the
UHD driver standalone or with third-party applications.

Contents

Building and Installing UHD

e Build Guide
¢ |nstallation Guide (Linux)
¢ Installation Guide (Windows)

Application Notes

General Application Notes

Device ldentification Notes

Firmware and FPGA Image Notes
USRP1 Application Notes

USRP2 Application Notes
USRP-N2XO0 Series Application Notes
USRP-B100 Series Application Notes
USRP-E1X0 Series Application Notes
Daughterboard Application Notes
Transport Application Notes
Synchronization Application Notes
Internal GPSDO Application Notes
Calibration Application Notes

AP| Documentation

e Doxygen
e Using the API
e Device Streaming
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Spaceweather

52-2200 Mhz Radio Monitor
Aggregator (slow)
Aggregator (fast)

Source Code

Links

Resources

Interests

GNU Radio/RTLSDR

Spiral Antenna

Pyroelectric Particle

Acceleration
Dense Plasma Focus

Cloud Chamber Particle
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http://superkuh.com/rtlsdr.ht

GNU Radio and rtl-sdr with Realtek RTL2832U/Elonics E4000 software
defined radio receiver.

About

| enjoy recursion,
dissipating local energy
gradients, lipid bilayers,
particle acceleration,
heliophysics
instrumentation and
generally anything with a
high rate of change in
current. This site is a
combination of my efforts
to archive what | find
interesting and my
shoddy attempts to
implement the
aformentioned without a
budget.

Recent Music

np: Deftones - Pink
Maggit

Libre.fm
Last.fm(old)

Recently Read

Frank Close - Neutrino

Kim Stanley Robinson - A
Short, Sharp Shock

Stephen R Donaldson - "The
Gap Cycle” series

Terry Pratchett & Stephen
Baxter - The Long Earth

Emest Cine - Ready Player
ne

L E Modesitt Jr - Gravity
Dreams

Hannu Rajaniemi - The
Quantum Thief

Chang Goon Chung - The Fat
Years

James SA Corey - Leviathan
Wakes

Project Itoh - Harmony

Originally meant for television receptidinvas discovered by VAL/DVB kernel developer Antti Palostat these devices can output unsigned 8bit 1/Q
samples at ~3.2 MS/s after oversampling and decimating the 2& 8/®e RTL baseband. But 2.4 MS/s is the max recommended to aimgdssples.
The dongles with an E4000 tuner can range between 54-2200 MHz (in my expewéha gap over 1100-1250 MHz in general. The tuner error is yisua
<100Khz and usually more towards 50Khz, relatively stable once warmaddiptable from day to day for a given dongle. The actual output isaed;
so one byte |, then one byte Q with no header or metadata (timest&mp)e best information stop reading this page right now and be iti>-$dr wiki -
OsmoSDRby the Osmocom people who created,

Contact

email * at *superkuh.com
where you use the word
prefixed with the asterix
for the asterix

o librtlsdr - contains the major part of the driver

PGP Key
e rtl_sdr, rtl_tcp - command line capture tools
o gr-osmosdr - gnuradio source block bitcoin
Freenode's ##rtlsdr and reddit.com/r/rtlsdr were also helpful iimgéhe software running. They put up with lots of ignorant questioriswBee my notes TorChat frismi44iSbuiyp

on learning how to use GNU Radio, GNU Radio Companion, and gr-osmosde sol party apps using librtlsdr using libusb-1.0.

IRC K rkuh’
2012-08-22: The E4000 tuner datasheet has kgeased into the wildElonics-E4000-Low-Power-CMOS-Multi-Band-Tunner-Datasheet buf... o superd

* Freenode

* OFTC

* ShadowWorld
« OperaNet

* Quakenet

"All the ones that are documented in the DS are 'explained'in the drdaeter file ... And the rest, the datasheet call them "Ctrl2:&V@i20 there"
and no more details"

History

This site was previously
located at
superkuh.ath.cx, but that
subdomain system was
shut down.

Then it was at
superkuh.com for a while
until all data was lost.
Now it's back, same
place, much less content.

superkuh.bibnnamecoin

| bought two of those rtisdr usb dongles ($20 each). The (yellow) New&&TTwas from ebay and arrived within two weeks, well before treEéreme
dongle arrived. The (green) ezcap EzTV668 was from DealExtigaged for on March 25th and delivered on May 20th. The antenna connector on the
Newsky dongle | have is MCX. | used to think the Newsky TV28T wasimgis protection diode U1 (reddit threadmntection diode replacemehtut
apparently it is just very, very tiny (0203 sized or smaller). Titerana connector on the ezcap is IEC-169-2, Belling-Lee. | E$é alale to F-Connector
Femalefor other antenna with the ezcap. In normal (not HF) mode the basapfrequency offset of about ~44 Khz (+-1Khz) or ~57 PPM frontyreali
determined by checking against a local 751 Mhz LTE cell usiiigCell ScannerHere's a live/updatinglot of frequency offsets in PPbler a week.

2012-09-07: Experimental support for dongles withRlaéael Micro R820Tuner that started appearing in May has kested to rtl-sdr source balsg
stevem. These tuners are supposed to cover 40Mhz to roughly 1.75GHz (lfitambgap) (locking again at 1850-1860 and 1900-2100). They also don't
have the DC spike caused by the I/Q imbalance since they userardiffeon-zero, IF. On the other hand, they might have image aliagnip being
superheterodine receivers. S¢evem's tuner comparisorgust ordered one selling for $11.65 shipped, it should be here by Qdsb2012-09-20 the
R820T datasheavasleaked to the ultra-cheap-sdr mailing.liEhe official range is 42-1002 Mhz with a 3.5 dB noise figure.

High Frequency (0-30Mhz) Mod

Steve Markgraf of Osmocom haeated an experimental software and hardware modifictireceive
0-30Mhz directly by connecting a short 2-3m wire to the right sidepdaitor 17 (on EzTV668 1.1, at
least) that goes to pin 1 of the RTL2832U. That's the one by the dot ohipreurface. Apparently even
pressing a wet finger onto the capacitor can pick up strong AMrstafhis bypasses static protection
among other things so there's a chance of destroying your dongle.

As of now it'll only work at 2.048 MS/s sample rate. When using theifiad rtlsdr if the library receives
a frequency setting under 30Mhz it disables the E4000 tuner (high impestaimprit) and does direct
sampling with the realtek chip. For the default frequency rangeis46@0 is left alone and everything
works normally (excepting potential interference from the HF anteiiha)frequency offset during direct sampling mode will vary wipedodicity due to
something resulting from the rtl2832u quadrature output direct digitdiesistfrequency generator. A recent test performedikbitg with a Marconi
2019A signal generator shows Basquency errors below 10Mhwith decent behavior above. redditinouncementurther discussion

GNU Radio, RTLSDR, DSP, and Antenna Links

o rtl-sdr wiki - OsmoSDR
¢ Known applications - rtl-sdr wiki
o http://www.reddit.com/r/rtlsdr

o Ultra Cheap SDR google group
o ABOIL's rtl2832 software defined radio overview
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Elonics E4000 reference schemdpdf) - this is not of the Chinese produced boards
E4000 Benefits of DigitalTune Architectu(pdf)
rtisdr.org wiki
GNU Radio Wiki
Building GNU Radio on Ubuntu Linux GNU Radio Wiki
http://lists.gnu.org/pipermail/discuss-gnuradio/
patchvonbraus https://www.cgran.org/browser/projects
0z9aets GRC Examples
https://github.com/csete/gnuradio-grc-examples/tree/masteveece
actual television decoding driver for linux
balint256s GNU Radio tutorial videos
firebyte's post on /GNURadio
o Radioware DocumentationGNU Radio tutorials
o CSUN/EAFB Software Defined Radio (SDR) Senior Project
o The Scientist and Engineer's Guide to Digital Signal Processing
o Fundamentals of Wireless Communication
o Tutorials in Communications Engineering
Antenna Theory
AT&T Archives: Similiarities of Wave Behavierimpedance explained

© o 0 0 00 00 0 0 0 o

Warning: | don't know what | am doing. There are errors. Refe to the proper documentation and original websites, applicatins, grc and python
files first.

GNU Radio RTLSDR Setup

patchvonbrauihas made setting up and compiling GNU Radio and librtlsdr withelight options very simple on Ubuntu and Fedora. Simply run,
http://www.sbrac.org/files/build-gnuradia shell script written to automate downloading and compiling of siegiilibraries, correct branches, udev
settings, and more. | had no problems using Ubuntu 10.04 AMD64 or 12.04 3gbit'réf an OSX user then head over to titanonisiebrew-gnuradio

mkdir gnuradio

cd gnuradio

wget http://www.sbrac.org/files/build-gnuradio
chmod a+x build-gnuradio

./build-gnuradio

An (re)install looks likethis. It might be useful to save the log output for future referenen Test it.

rtl_test -t
Found 1 device(s):
0: ezcap USB 2.0 DVB-T/DAB/FM dongle

Using device 0: ezcap USB 2.0 DVB-T/DAB/FM dongle
Found Elonics E4000 tuner

Benchmarking E4000 PLL...

[E4K] PLL not locked!

[E4K] PLL not locked!

[E4K] PLL not locked!

[E4K] PLL not locked!

E4K range: 52 to 2210 MHz

E4K L-band gap: 1106 to 1247 MHz

Once GNU Radio is installed ttignown Apps"list at the rtl-sdr wiki is a good place to start. Try runrartird party receiver, a python file or start up
GNU Radio Companion (gnuradio-companion) and load the GRC flowcharts. ié yaving "Failed to open rtlsdr device #0" errors make sure something
like /etc/udev/rules.db-ril-sdr.rulesexists and you've rebooted.

Sample rate and Gain

When setting sample rates try to use one of the values showitpicgit.osmocom.org/cait/gr-osmosdr/tree/lib/rtl/rtl_sourcec#n319

osmosdr::meta_range_t rtl_source_c::get_sample_rate s()

{
osmosdr::meta_range_t range;
range += osmosdr::range_t( 250000 ); // known to work
range += osmosdr::range_t( 1000000 ); // known to work
range += osmosdr::range_t( 1024000 ); // known to work
range += osmosdr::range_t( 1800000 ); // known to work
range += osmosdr::range_t( 1920000 ); // known to work
range += osmosdr::range_t( 2048000 ); // known to work
range += osmosdr::range_t( 2400000 ); // known to work

range += osmosdr::range_t( 2600000 ); // may work
range += osmosdr::range_t( 2800000 ); // may work
range += osmosdr::range_t( 3000000 ); // may work
range += osmosdr::range_t( 3200000 ); // max rate

return range;

stevem also didain measurement testith a few dongles using some equipment he had to transmit a GEM peak, "which is a pure tone." This
includes the4000andR820Ttuners. In addition he measured theer, IF andLNA for the R820T.

Updating
When updating you can just repeat the install instructions (or justdiayred UHD) with gnuradio_built) which is simple but long. patchvonbraun updates

the build-gnuradio script regularly so be sure to get the lateistll @o things like Idconfig for you. If you are installing librarfes gnuradio manually make
sure to 'sudo Idconfig'.

rtl-sdr supporting receivers, associated tools

¢ patchvonbrauifMarcus Leech)'multimode
o AM, FM, USB, LSB , WFM. TV-FM, PAL-FM. \ery nice, eggo use (screenshotsain scannind It has an automated scanning and spectral
zoom features with callbacks to click on the spectrogram or pandcaimae to the frequency of interest. There's a toggle for agdive
control too. The way to get it is,

svnco https://www.cgran.org/svn/projects/multimode

then instead of using GRC, just run the multimode.py as is.

make install
python multimode.py

If you run it outside of the svn created directory you might need to appeinde-pythonpath to find the helper script. If you used build-
gnuradio it'll tell you what this is at the end of the install.

set PYTHONPATH=$PYTHONPATH:/usr/local/lib/python2.6 /dist-packages:~/bin
Alternately set it in your ~/.bashrc. If you do the below make surelvad in the terminal by "source ~/.bashrc")

PYTHONPATH=/usr/local/lib/python2.6/dist-packages:~ Ibin
export PYTHONPATH;

When setting the sample rate it is rounded-down to a multiple of 28d¢sthe decimation math works out.

python multimode.py --srate=2.4M
python multimode.py --help

If you have overruns like "OO0OO0o0..." then try reducing the samplergiausing the waterfall or spectrum displays.
"The audio subsystem uses 'a’ as the identifier, and UHD usest'RWLSDR, it'll issue 'O’ when it experiences an overrun. Whezns

that your machine isn't keeping up with the data stream. Sometimes myitietps, but only if your machine is right on the edge of working
properly. If it really can't, on average "keep up", no amount of bufferidgefp."
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If you have overruns like "aUaUaUaUa" or just "aaa" then your audio $ebsjsn't working quite right. Use "aplay -I" to get a listiué
devices on your system.

aplay -l

The hw:X,Y comes from this mapping of your hardware -- in this,casethe card number, while Y is the device number. Or you can use
"pulse" for pulseaudio. Try specifying,

python multimode.py--ahw hw:0,0

* ganx

o

garx install notes and editOriginally written byAlexandru Csete OZ9AE(gqrx is an experimental AM, FM and SSB software defined
receiver". The original version did not have librtlsdr support so chamgessmade by a number of others to add it. A couple weeks |atr Cs
added gr-osmosdr support to the original.

git clone https://github.com/csete/ggrx.git

cd ggrx

# on Ubuntu/Debian, sudo apt-get install gtcreator , if you don't have it.
qgtcreator gqrx.pro # press the build button (the ha mmer)

# or avoid gtcreator and do it manually.

gmake

make

e SDR#

o Written by prog (Youssef) folvindows It is very nice at the rtlsdr.org wiki there is a guideutoning the original C# version under linux with
mona Mono is a little slow, but if you restrict the sample ratedrks fine. It's probably the easiest program to use with goocolf@ction to
mitigate the DC hump. If your platform supports it, use it. In 0.ZsMnode it can even run on my old 1.8Ghz P4 laptop. On linux the waterfall
doesn't "fall' for me. Instead the entire vertical space usis the current frame. Others report resizing the window soeefires this but |
haven't been able to find the sweet spot. To use it run rtl_tcghinstconnect to the stream in sdr#. To use the USB plugin maké'suréehie
same directory and then uncomment it's line in SDRSharp.exe.configeéreyou're doing any kind of ‘digital modes' make sure the
‘minoutputsamplerate’ in the sdrsharp.exe.config file is 48000khz and uritfeecudio in the audio section.

e gr-air-modes
o A decoder of aviation transpondebde Sincluding ads-b reports near 1090 Mhz. It can be coupled to softwareviogptane positions in near
real time (exVirtualRada). This works under mono on Ubuntu 12.04 but not 1000#jinally writtenby Nick Foster (bistromath) and adapted
to rtlsdr devices first by Steve Markgraf (stevem), bistrortztr added rtisdr support. Here's an example of b@sioding done with the stock
antennaon the early version by stevem. Nowdays it's better to use biste®mat

git clone https://github.com/bistromath/gr-air-mode s.git

Here's arexample of install process and first run looks.like
# -d stands for rtlsdr dongle, location is "North,E ast"
uhd_modes.py -d --location "45,-90"

To use with virtual radar output add the below -P switch. Then open uplradar with mono and go to tools->options->basestation and put in
the IP of the computer running uhd_modes. There are not cuanyatible planes in the USgb far so even if you are seeing lots of Mode-S
broadcast in uhd_modes you might not see anything in virtualradar. Sometynsesver is running atperkuh.com:81/VirtualRadar
/GoogleMap.htm

uhd_modes.py -d --location "45,-90" -P
mono VirtualRadar.exe

Modesbeast hasdiagram of a colinear antenfar this purpose.

e linrad:
o A guide on how to use linrad with rtl-sdr, and a modification to thdilihiésdr e4000 tuner code tbsable digital active gaimeddit thread

"I tried various bitsblindly and found a setting that eliminates the AGC in the RTL2832 chipisTaatgnificant part of the performance
improvement."

As of 2012-07-07his feature was added to the main (librtlsdr) driver as well.
o LTE Cell Scanner

o 'This is anLTE cell searcher that scans a set of downlink frequencies and reportsTangells that were identified. A cell is considered
identified if the MIB can be decoded and passes the CRC check."

The author had only tested it on Ubuntu 12.04 but with some frustrating vpteikirgy cmake files and compiling dependentieside it work
on 10.04 This software is very useful to get your dongle's frequency attably.

* my DongleLogger

o These scripts do automatic generation of spectrograms, frequeggtistiogging, time series plots, and spectral maps overaaybitequency
ranges with frequency calibration using cell signals.

You can see the gallery output Btip://erewhon.superkuh.com/gnuradio/live/

Other tools

e Thomas Sailer'swultimon, "Linux Radio Transmission Decoder" which | use to (try to) decodergesnsmissions around 930Mhz. And more recently
Dekars multimonNG a fork with improved error correction, more supported modes, and *nix/foskfws support. Dekar also supplie@RC
receiver for pagert decode pager transmissions in real-time using. fifos

DongleLogger: my pyrtlsdr lib based spectrogram and signal strengitlog and plotter

3von14



http://superkuh.com/rtlsdr.ht

52-1100 and 1250-2200 Mhz
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Purpose:

Automatic generation of and html gallery creation of spectrogrisetgjency strength logging, time series plot, and full rangerspetaps over arbitrary
frequency ranges with frequency calibration using cell signals.

http://erewhon.superkuh.com/gnuradio/live/- click spectrograms for time series plot
Details:

| don't know much python but the python wrapper for librtisghtlsdr was a bit easier to work with than gnu radio when | wanted to duestinngs.
git clone https://github.com/roger-/pyrtlsdr.git

| have used thetést.py matplotlib graphical spectrogram generator that came witlsdyids a seed from which to conglomerate my own program for
spectrum observation and logging. Since | am not very good with pythona lpad & lot of the logic out into a perl script. So everything is madiis of
now the python script generates the spectrogram pngs and recordstsigmgth (and metadata) in frequency named logs. It is passetldogsiments.

These arguments can be made however you want, but | wrote a jpeticsautomate it along with a few other useful things. It earegate a simple html
gallery of the most recent full spectral map and spectrograimeach linked to the log of past signal levels. Or it can aditiy generate gnuplot time

series pngsekamplg and link those intead of the raw logs. It also dalls Cell Scanneand parses out the frequency offset for passing to graphfreq.py for
correction. | have it running on my home machine but because of the bancditied | have rsync updating the public mirror with a big pipe every ~40
minutes. | switched to spiral antenn@n day 253 of 2012.

Modifying pyritsdr

As it is pyrtlsdr does not have the get/set functions for frequencgatimn even if | sent the PPM correct from the perl scripteSthe hooks (?) were
already in librtlsdr.py(line 60-66) but just not pythonized in rtlsdr.py they were easy to add librdmy. These changes are required to use frequency
correction and make the int variable "err_ppm" available.

| forked roger-'s pyrtlsdr on github and added them there for review gnttise//github.com/superkuh/pyrtlsdr/commit
[ffba3611cf0071dee7elefec5cla582ele344c61

Download:

« graphfregs.py the pyritsdr using script; it does the sampling and logging
 radioscan.pt manages graphfregs, parses logs, makes plots, gets freqoersctions, generates gallery

Or you can download everything together (even the modified pyrtlsdr libresy$ompressed archivéonglelogger.tar.gz
Running it:
graphfregs.py

You have to have the modified pyrtlsdr with the get/set functionséquéncy correctio.TE Cell Scanneshould also be installed so the "CellSearch"
binary is available. Then download the two scripts above and put themsartteedirectory.

To call the spectrogram/log generator by itself for 431.2 Mhz4Ai$/s with a gain of 30 and frequency correction of 58 PPM use it like,
python graphfregs.py 431200000 2400000 30 58

I've disabled the matplotlib (python) per frequency spectrogram plotefpudncies over 1 Ghz because there's not much going on up there. Atsaxihe
ticks and labels become inaccurate for some reason.

Logs and format

The signal strength logs, named by frequency (e.g. 53200000.log), usenenantl are comma seperated with newlines after each erntrgleinof
columns it is: unix time , relative signal level , gain in &M correction.

1345667680.28 , -34.65 , 29 , 57
1345667955.59 , -34.67 , 29 , 57
1345668004.37 , -34.55, 29, 57
1345668110.06 , -33.88 , 29, 57

It also generates a log file with all frequencies for ush guplot, all.log. This file has unixtime first, then frequetlogn gain and ppm error.

1347532002.5 52000000 -14.84 29.0 58

1347532004.88 53200000 -17.84 29.0 58
1347532007.04 54400000 -17.98 29.0 58
1347532009.04 55600000 -19.78 29.0 58
1347532011.02 56800000 -24.04 29.0 58
1347532012.98 58000000 -26.21 29.0 58
1347532014.92 59200000 -25.10 29.0 58

radioscan.pl

The radioscan.pl script is used to automate calling graphfregsiiragy steps. To generate plots and signal strength for 52 MHO®Mhz with a gain of
30, sample rate of 2.4MS/s, and an interval between center fregsi@fdi.2 Mhz, call it like,
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$ perl radioscan.pl -flist "52-1108,1248-2200" -g 3 0 -r 2400000 -s 1.2

cli switches/options

-flist "52-1108,1248-2200" :: sets of frequency ra nges to scan.

-g 30 i gain

-s = interval between center frequencies

-r 2400000 :: sample rate

-d1 /path/here path to where the scripts are if now pwd

-d2 /path/here :: path to the directory to put logs, plots, gallery

-c 751 :: LTC Cell scanner frequency offset correcti on, takes freq in Mhz of base cell
-w :: turn on web gallery generation

-p 2 turn on gnuplot time series charts for every f req

-m :: generate full range spectral map using all.log

-mr "52-1108,1248-1400,1900-2200" :: set of frequenc y ranges to plot as a another spectral map

Because | can use the default directories | keep it runnindikeelow, but anyone else should make sure to set -d2.

$ while true; do perl radioscan.pl -flist "52-1108, 1248-2200" -g 30 -r 2400000 -s 1.2 -w -c 751 -p -m -mr" 52-1108 "; sleep 1; done;
Running pyrtl graphfreq batch job 52 to 1108 Mhz at 1.2 Mhz spacings.
Using LTE Cell Scanner to find frequency offset fro m 751 Mhz station...Found Elonics E4000 tuner

42.6k frequency offset. Correcting 56 PPM.
Generating  spectralmap .

Generating another spectral map over only 52-1108 .
python ./graphfregs_offset.py 52000000 2400000 30 5 6
Found Elonics E4000 tuner

python /graphfregs_offset.py 53200000 2400000 30 5 6
Found Elonics E4000 tuner

python ./graphfregs_offset.py 54400000 2400000 30 5 6

Found Elonics E4000 tuner

python ./graphfregs_gnuplot.py 316000000 2400000 30 56
Found Elonics E4000 tuner

Dongle froze, reseting it's USB device...

Resetting USB device /dev/bus/usb/001/017

Reset successful

python ./graphfregs_gnuplot.py 317200000 2400000 30 56
Found Elonics E4000 tuner

éenerating page, moving images.

starting rsync...
Tuner/USB freeze solution with unplugging

Since graphfregs.py's initializing and calling of rtl-sdr happensespiéntly there are sometimes freezes. To fix these the Ut dws to be reset. In the
past | would accomplish this by un and re-plugging the cord manuallyh&umeant lots of downtime when | was away or sleeping. Sadded in a
small C program to the perl script using Inline::C that expo$esaiion, resetush(). It is used if the eval loop around the graphfaidakes more than 10
secondsThis means you need Inline::C to run this script

sub donglefrozen {
my $usbreset;
my @devices = split("\n", Isusb’);
foreach my $line (@devices) {
if ($line =~ Aw+\s(\d+)\s\w+\s(\d+):.+Realtek Semi conductor Corp\./) {
$usbreset = "/dev/bus/usb/$1/$2";
resetusb($usbreset);

i
__END__

C
#include <stdio.h>
#include <unistd.h>
#include <fcntl.h>
#include <errno.h>
#include <sysfioctl.h>
#include <linux/ushdevice_fs.h>

int resetusb(char *dongleaddress)

const char *filename;

int fd;

intrc;

filename = dongleaddress;

fd = open(filename, O_WRONLY);

if (fd <0) {
perror("Error opening output file");
return 1;

}
printf("Resetting USB device %s\n", filename);
rc = ioctl(fd, USBDEVFS_RESET, 0);
if (rc < 0) {
perror("Error in ioctl");
return 1;

printf("Reset successful\n");
close(fd);
return O;

Decoding Pager Data with multimon and GRC receivers

ug
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Written by Thomas Sailer, HB9INX/AE4WAyultimon (multimon.tar.bz} supports decoding a large number of pager modulations.

On June 29th 2012ekartold me about his updated fork of multimem,ltimonNG with better error correction and more modulations supported. Aghof ri
this instant those on 64bit linux should just use the existing makefignatidgmake or gt-creator to compile it. For the windows users (or anyanéng
more info) there's arecompiled version and blog post

There are a few options for receivers to use with the multimondéec!'ve used patchvonbraun's multimode to save .wavs and a pager eXR@pié
unknown origin | modified for OsmoSDR sources linked below for raw tiraal decoding.

/multimon /dev/audio # something about my configu ration prevents it from working properly

When | run it off /dev/audio something about my configuration (or lack ofiepeevents it from working. It works fine for post-processing whémgus
patchvonbraun's GNU Radio "multimode” script to save the FM decode audigktas wav.

./multimon -t wav pager.wav
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vV il i

So far | get non-printable characters and repeated instancegtif Zso those might be properly decodgelcall tone sefThe “f* would indicate,
depending on ZVEI version either 680 Hz or 2600 Hz. Since it seemediBE | then used,

/multimon -a ZVEI -t wav pager.wav
That returns "ZWEI: f* over and over. | haven't tried decoding known gomgle recordings from other people.
A better way: real time decoding w/dekar's pager_fifo

Dekars multimonNG a fork with improved error correction, more supported modes, and *nixfosiws support. In the screenshots below the signal is
not pocsag. | thought it might be zwei but now I'm not so sure ittsjgager data. Test samples of pocsag that Dekar links on his blodedest fine.

requency: | 930M

[Center: | 334k

Waterfall Plot Options
7008 | 1 Average

57d8

=k
4sd8 Axes Options:
320 |Time Scale: |+

DynRange: |+

Frequency: 9.10955 kHz/ 708 | RefLevel: +

sqp |Color: [RGBL ¢

Time (s}

are Autoscale
-30dB Clear
Frequency (kHz} Stop
Trace Options
& RET Rlot L Peak Hold
Average
-0 - 9
-20 —
[ Persistence
.. 3o
]
2 a2 l e
®
. 5 DO
i T PL VM % o w" J:( Tace A store
5 g0 f ¥ [ Tace B Store
5 - | ‘m Axis Options—
e | dB/Div: +] -
- Reflevel: [+
.100 Autoscale
12 1 08 06 04 02 0 0z 04 06 08 1 12
Frequency (MHz) Stop.

pager_fifo_web.grc

mkfifo /tmp/pager_fifo.raw
/multimonNG -t raw /tmp/pager_fifo.raw
gnuradio-companion pager_fifo_web.grc

In order to decode the pager data in real time you should useia first-out file (fifo). Dekar's pager_fifo is designed to dottbat you'll need to set the

correct file paths for the File Sink yourself. In the copy downloadade the File Sink's path is set to "/tmp/pager_fifo.raw". Ymuki be able to run it
without editing once you've made that fifo. Make sure to start multiemding the fifo before you begin GRC and execute the receiver.

wav File Sink

WX GUI FFT Sink

nd
;| Parameters:
File Sink

D | gr_file_sink_o | | File: radiojpager Mra.raw
File |e/superkuhyapp_installs/gnuradio/pager fifo.raw| ..
Input Type Short <
Vec Length [
Unbuffered ot v
Documentation:
- file sink -

u file_sink(size_t itemsize, char filename) -= gr_file_sink_sptr

Wirite stream to file.

In my personal copy of dekar's pager_fifo the file and audio sinks aléednahile the waterfall, wav, and other sinks are disabledndble the disabled
(grey) block select them and press ‘e’ (‘d to disable). The audis sktkto pulseaudio ("pulse").
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gqrx install notes

Fsceluer Optinns

leceive:

BLIL000 ML

Fater | wine
Mode|Fut
acc |om

wan || saz

sal

FED Gt | oo opens

udin 23

sutio | FET setsings

When | wrote this up theriginal versionby csete didn't support the hardware yet but mathis_, phirsch, Hoernotigreraaps others I've missed from
##rtlsdr on freenode had added librtlsdr support to gqrx; their reposlldistest by commented out. These days csete has added in rtlsdrtsspgou can
use his original repository.

#git clone https://github.com/phirsch/ggrx

# matthis is the only version I've personally teste d (old)

git clone https://github.com/mathisschmieder/gqrx

# the original; supposed to have librtlsdr support now (new)
git clone https://github.com/csete/garx.qit

cd ggrx

# on Ubuntu, sudo apt-get install gtcreator , if yo u don't have it.
gtcreator ggrx.pro # press the build button (the ha mmer)
# Avoid gtcreator doing it manually.

gmake

make

lgarx
Use with Ubuntu 10.04 and distros with old Qt < 4.7

You will almost certainly not get this error. But, someone migii;m leaving it here to be indexed.

If you're like me and run an older distribution then your Qt libraridseibut of date and lack a function required for generating the nathe files to be
saved when recording.

/home/superkuh/app_installs/gnuradio/ggrx/ggrx/qtgu i/dockaudio.cpp:100: error: ‘currentDateTimeUtc' is not a member of ‘QDateTime’
Initially | thought it was a qgtcreator thing so | tried to getreninformation by doing it manually,

gmake

make

g++ -c -pipe -O2 -l/usr/local/include/gnuradio -I/usr/local/incluidesr/local/include -l/usr/local/include/gnuradio -D_REENTRANT REENTRANT
-l/ust/include/libusb-1.0 -Wall -W -D_REENTRANT -DQT_NO_DEBUBQT_NO_DEBUG_OUTPUT -DVERSION="\"0.0\"" -DQT_NO_DEBUG
-DQT_GUI_LIB -DQT_CORE_LIB -DQT_SHARED -l/usr/share/qt4/mkspéinux-g++ -I. -l/usr/include/qt4/QtCore -l/usr/include/qt4/QtQLsr
f/include/qt4 -I. -1. -o dockaudio.o qtgui/dockaudio.cpp

qtgui/dockaudio.cpp: In member function ‘void DockAudio::on_audioRecButton_clicked(bool)’:

qtgui/dockaudio.cpp:100: error: ‘currentDateTimeUtc’ is not a memb&)Déte Time'

make: *** [dockaudio.o] Error 1
To get it to compile on these systems you'll have to do the below.Tewitittle change is nowdded into phirsch)

Ubuntu 10.04 has old Qt libs and ggrx uses a function call not in themhiis) was waiting for Qt 4.74 to compile | decided to try a hacémoved that
function call with a static string of text. [edit] | laterind comparable functions for Qt 4.6 and older.

If you are using gtcreator like the docs suggest you can double clible @mror and go to the line. If not, it was in ./Sources/qtgui/doc&aymi replace,

void DockAudio::on_audioRecButton_clicked(bool chec ked)
if (checked) {
/I FIXME: option to use local time
lastAudio = QDateTime::currentDate TimeUtc() .toString("ggrx-yyyyMMdd-hhmmss.'wav'™);

With something like this.
void DockAudio::on_audioRecButton_clicked(bool chec ked)
{
if (checked) {
/I FIXME: option to use local time

/I use functions compatible with older vers ions of Qt.
lastAudio = QDateTime::currentDate Time().to UTC().toString("garx-yyyyMMdd-hhmmss.'wav™);

And it'll compile and run correctly on my specific machine.
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Compiling LTE Cell Scanner on Ubuntu 10.04

Before starting make sure to have a fortran compiler, FFTWSBknd LAPACK libraries installed from the repositories.
sudo apt-get install automake autoconf libtool libf ftw3-3 libfftw3-dev gfortran libblas3gf libblas-dev liblapack3gf liblapack-dev libatlas-base-dev

If you're using 12.04 just follow thestructions on the github paaad everything is trivial. For 10.04 (lucid) users the the initiadlleuis cmake. LTE Cell
Scanner requires cmake 2.8.8 and Ubuntu 10.04 only has 2.8 the finding of BLABRBACK libraries will fail like,

cmake ..

-- Found ITPP: /usr/lib64/libitpp.so

CMake Error at /usr/share/cmake-2.8/Modules/FindBLA S.cmake:45 (message):
FindBLAS is Fortran-only so Fortran must be enabl ed.

Call Stack (most recent call first):
CMakelLists.txt:29 (FIND_PACKAGE)

You can see minstallation notebefore | figured it out. To fix it | searched for people complaihgmilar problems on other proje@sad then replaced
my *system* files with theirstindBLAS.cmake

sudo cp /usr/share/cmake-2.8/Modules/FindBLAS.cmake Jusr/share/cmake-2.8/Modules/FindBLAS.cmake.bak
sudo cp FindBLAS.cmake /usr/share/cmake-2.8/Modules /

LAPACK will also fail this way. | used this arbitray cmafide, http://code.google.com/p/gmcpack/source/browse/trunk/CMake/FindLapack 2mak83

sudo cp /usr/share/cmake-2.8/Modules/FindLAPACK.cma ke /usr/share/cmake-2.8/Modules/FindLAPACK.cmake.ba k
sudo FindLAPACK.cmake /usr/share/cmake-2.8/Modules/ FindLAPACK .cmake

After fixing the cmake issues compile and install the ldfest (ITPP 4.2). Make sure to completely remove the old ITPP 4.0.Tiébrftom the Ubuntu
repository. When LTE Cell scanner compiles you can go back and réstatsak cmake files. The rate of scan is about 0.1 Mhz per Godsec

.ICellSearch -v -s 751e6 -e 751e6
LTE CellSearch v0.1.0 (release) beginning
Search frequency: 751 MHz
PPM: 100
correction: 1
Found Elonics E4000 tuner
Waiting for AGC to converge...
Examining center frequency 751 MHz ...
Capturing live data
Calculating PSS correlations
Searching for and examining correlation peaks...
Detected a cell!
cell ID: 414
RX power level: -17.0733 dB
residual frequency offset: 43592.8 Hz
Detected a cell!
cell ID: 415
RX power level: -20.8041 dB
residual frequency offset: 43592.3 Hz
Detected a cell!
cell ID: 209
RX power level: -28.8524 dB
residual frequency offset: 43581.2 Hz
Detected the following cells:

C: CP type ; P: PHICH duration ; PR: PHICH resource type

CID fc foff RXPWR C nRB P PR CrystalCorrect ionFactor
414 751M 43.6k-17.1 N 50 N one 1.000058049694 3698439
415 751M 43.6k -20.8 N 50 N one 1.000058049079 7574829
209 751M 43.6k -28.9 N 50 N one 1.000058034213 3056355

To disambiguate: | have only seen positive frequency offsets, but peagfetisdr have reported negative offsets.

Slightly altered GNU Radio Companion flowcharts

"The GUI stuff in Gnu Radio was rather an afterthought. Nobody really eeghétrat you'd use it to build actual applications, but rather just use it as a
way of making “test jigs" for your signal flows."

This section is my notes on how | made basic examples work, and liited #ose examples in very simple and often broken ways. Also, since g
multimode, and other intergrated receivers came out | don't seeeadyto update these as things change. Most of this is very old.

While there are links to the originals in the summaries, theseriptions are of the versions modified by me; usually just saatglend GUI stuff. While
the sample rate or tuner width | set may be some large nutibeeciome obvious what the limits of each other as you scan about@iitessignal folding
or mirroring.Using sample rates above 2.4 MS/s with gr-osmosdr is not recomnted

FM:

¢ patchvonbraun's simple (stereo) fm receiwharder setup, best reception, best sound, 2.048 MS/s, +-600Khz fine tune
« lindi's fm receivereasy setup, good reception, good sound, 3.2 MS/s, +-600Khz fine tune

» superkuh's offset fm receiveeasy setup, okay reception, okay sound, 2.8 MS/s, +-900Khz tune, +-50&hz fi

e 2h20's beginner fm (mono) receiveeasy to understand, easy setup, okay sound, 2.8 MS/s, no fine tune

SSB:

o OZ9AEC's SSB ReceiverSSB rx and record to disk, seperate playback script. 1 M3/sfife tune.
Tips

If it comes with a python file, try that first before generating from the GRC file. When tuning, make sure to hit enter #gaaoesn't work the first time
or tunes to the wrong frequency. Always hit autoscale to starfpafé T displays try using the "average" settings. | havellsstidio sinks to "pulse”
(pulseaudio) instead of say, "hw:0,0" (ALSA). You might have to chérae To get a list of hardwareuse "aplay -I". That'll shioewtarious cards and
devices. Use the format, "hw:X,Y" where "hw:CARD=X,DEV=8ome flowcharts have variables for it, others put it directtizénAudio Sink element. If
you hear something interesting you can try comparing it to indentifieglea fromhttp://www.kb9ukd.com/digital/or the windows prograngignals
Analyzer Checkhttp://www.radioreference.conof http://wireless2.fcc.gov/UlsApp/UlsSearch/searchAdvancetbjsee what's in the USA area at a given
frequency.

Editing
To enable a block, select it and press 'e". To disable a block is@rd press 'd'. When disabled blocks will appear darker gray.

It's easier to type in 1e6 than 1000000 so use scientific notation whenryuveaiable fields. If you double click on an element in a flowcihagually
includes a helpful "Documentation:" of most the variables to bet sie¢ &ottom. The GUI element grid position is a set of two painsimbers: "y,x,a,b"
where the first pair "y,x," is position (y row, x column) and "astthe span of the box. If you enter a Grid Position and it overlapsawiither element it'll
turn red and report the error and where the origin is of the elénuetrlaps with.

Use the Grid Position (row, column, row span, colum n span) to position the graphical element in the wi ndow.

The tab effect is done with notebooks.
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For RTL2832 Source the minimum sample rate is ~800KS/s, it's ¢P)maxd generally not updated. Use OsmoSDR source. It's under "ORMaBD
"Sources" on the right panel). It has a 1MS/s minimum samge Itatnot recommended to use sample rates above 2.4M.

In older versions of gr-osmosdr and rtl-sdr | think automagic gainadA@C) was on all the time so you didn't have to set the gaincékpin the source
in GRC. New versions require that and also require setting tie(cligeq to something.

The dongles seem to have noise at their OHz center frequency sattpertiermance is from selecting a band 100-200Khz offset from ttierce
(depending on signal type). patchvonbragnigle fm rcvis a great example of that.

patchvonbraun's simple_fm_rcv

The best sounding software I've found for listening to FM is patchvonbf&omg FM (Stereo) Receivdrdon't think it is very simple; it includes many
advanced FM specific features like extraction of the 19k (pilot) hexé to some commercial FM broadcasts. It used to do RDS, ldmeholder versions

checked into CGRAN still have it, but it is removed for simpjidit this version.
svn co https://www.cgran.org/svn/projects/simple_fm _rev
cd simple_fm_rcv/

cd trunk

less README

make

make install

## it'll install to ~/bin/, so | use ~/superkuh/bin

set PYTHONPATH=/ustr/local/lib/python2.6/dist-packag
# run the python script

python simple_fm_rcv.py

# or edit it

gnuradio-companion simple_fm_rcv.grc

below
es:/home/superkuh/bin

lindi's FM receiver

Original: http://lindi.iki.fi/lindi/gnuradio/rtl2832-cfile-lindi-fm.grc, this was an example posted to ##rtlsdr by lindi. It used aofilees which was decoded to
wav and saved to disk. Seen in the screenshot above.
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Modified: http://superkuh.com/rtIl2832-cfile-lindi-fm_edit.grhad a frontend GUI and an increased sample rate
out is... not very useful. But it sounds fine. Seen below.

. Right noat¢hef the audio files saved

3.2 MS/s field of view, tune +-900Khz
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2h20's simple fm receiver

2.8 MS/s field of view, no fine tuning.

2h20made availablewith thorough explaination, a bare bones FM (mono) receiver to leartohese GNU Radio. This was the first one | managed to get
to work. Because the original h202's uses the RTL2832 Source and notrtb8[F& Source you might experience tuner crashes if you scan too quickly.
Make sure to un/replug in the dongle after these. It's best jestéo the frequency as a number.

[Be aware this section of this page was written many monthe/agp rtl-sdr was different and | had little idea of what | daisg. xzero has since
manually added signal seeking to this exanpple

My edit of 2h20's simple receiver does not add much, but | did replaé®Tt{#832 source with an OsmoSDR source to avoid tuner crashesiricaesmsed
the sample rate to 2.8MS/s (to see more spectrum) and thersedttta decimation in the filter from 4 to 8 to compensate so evegtil
decodes/sounds right. | also remove the superfluous throttle block.

« Modified 2h20's Mono FM Receivémgrc)
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my offset tuning + recording example

2.8 MS/s field of view, +-900Khz tuning, +-50Khz fine.
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This takes parts from a bunch of the other example receivers angasgsithem in presumably incorrect but seemingly working ways hasic example
of how to offset the tuner 200khz away from the center to avoid the heige t started with 2h20's simple tuner's GUI framework and renaiwedt all
of the content. | copied, with inaccurate trial and error changsasngfle rate and filter offset, sections of the offset tunidgoagher advanced bits from
simple_fm_rcv andvfm_rx.grc. The tuner is tuned +200Khz. The freg_xlating filter is tuned +200Kte.tfie bandpass filter is specified in a variable,

firdes.complex_band_pass(1.0,1.024e6,-95e3,95e3,45e 3,firdes.WIN_HAMMING,6.76)
The net result is that the frequency of interest comes out afitiee 200Khz below DC, and the freq_xlater "lifts it up" by 200Khz, and tiselmaindpassed.

| also blindly copied the RF power display, a toggle for savingub®a

files out to disk, and a +-900khz tuning slider from other receivers. |
added a second ‘fine' tune +-50Khz. This is done by setting the frequency
of the Xlating FIR filter to,

freq_offset+fine+finer

where freq_offset is the frequency offset from center (200Khz in this
case), fine is the ID of a wx gui slider for regular tuningl éiner is the
same for fine tuning. In order for the frequency display to show the
proper value it was correspondingly set to a variable ID cur_freq,

frequency-fine-finer

| also made the current frequency display a editable text field scarotune, copy, and paste. There are good examples of how notebook positivkég
and includes simple scripting examples for the file field. Tihizdhart is simple enough to learn from but includes many elemengsimuit of the very
complexsimple_fm_rcvfrom patchvonbraun. Without his explanation of the offset process | wolddrtfigured it out. All blocks are layed out by type
and GUI elements in the same order as they appear when run. Thisisélputou figure out Grid and Notebook positioning.

The sound is only "okay". | think the signal is being clipped off at tiye®a little bit. | am not sure if it is required to ingpalichvonbraun's simple_fm_rcv
to use this, | do use some of his custom filter stuff.

Usage

Use the Waterfall for scanning through channels. Once located,tltivé affset from 0 on the bottom display. Use that to set the t(ambfine) slider and
wiggle it till you get the signal crossing the band in the "Seédiltet" top display. Switch to FFT view and look at the bottomstHilter” display, use
tuning and fine tuning to center the peak on the "First Filter" gisplathe other way around. It's personal preference. Ignore theymisee at higher
frequencies (900Mhz) at +0.2Mhz baseband. Although sometimes ibfgitd fn depending on tuning.

o superkuh's FM w/offset tuning, fine tuning, and recordigtr)
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SSB Receiver and data Record:

Created byAlexandru Csete OZ9AE the notes say, "Simple SSB receiver prototype". This comestf@iBNU Radio GRC examples repository over at
https://github.com/csete/gnuradio-grc-examples/tree/masteveece

git clone https://github.com/csete/gnuradio-grc-exa mples.git

| changed the way it saves samples for the sister decoder progi@ading automatic generation of file names and an on/off tickbox timggiecording.
You might want to change the default directory by editing the variabédix". The key was

“/dev/null" if record == False else capture_file

in the File Sink ‘file' field. | also changed the GUI so isveasier to find signals. Use the saved .bin files with ssb_gxtgplaear. Jumping around in
frequency is a lot smoother when reading from disk instead of the dongle.

* Modified OZ9AEC SSB Receivérgre)
e ssb_rx_play.grc)

git clone https://github.com/dbasden/python-librtls dr.git
cd python-librtisdr/
Isweep.py test.log

Found Elonics E4000 tuner

Using ezcap USB 2.0 DVB-T/DAB/FM dongle
50.0 MHz 50.5 MHz 51.0 MHz 51.5 MHz 52.0 ...
... 998.0 MHz 998.5 MHz 999.0 MHz 999.5 MHz

Is -lathr

total 1.4G

drwxr-xr-x 3 superkuh superkuh 4.0K 2012-05-04 01:1 1.
-rwxr-xr-x 1 superkuh superkuh 624 2012-05-04 01:1 1 sweep.py
-rw-r--r-- 1 superkuh superkuh 454 2012-05-04 01:1 1 README
drwxr-xr-x 8 superkuh superkuh 4.0K 2012-05-04 01:1 1 .git
-rwxr-xr-x 1 superkuh superkuh 707 2012-05-04 01:1 1 example.py
drwxr-xr-x 2 superkuh superkuh 4.0K 2012-05-04 01:1 2 rtlsdr
drwxr-xr-x 4 superkuh superkuh 4.0K 2012-05-04 01:1 2,

-rw-r--r-- 1 superkuh superkuh 1.4G 2012-05-04 01:2 8 test.log
-rw-r--r-- 1 superkuh superkuh 1.4G 2012-05-04 01:3 0 test2.log

Antenna, USB extenders, etc

The 10m long active USB extension cable | bought seems to worktlin d@creased the noise floor as compared to directly hooking up tomputer's
USB ports.
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rtl-sdr on Ubuntu

8 Author: braingram
Followers

)

It was recently discovered that several cheap DVB-T usb dongles could be configured to be used as
cheap ham radio receivers.

Follow along with the discussions here: http://www.reddit.com/r/rtlsdr or find some of the useful software
here: http://sdr.osmocom.org/trac/wiki/rtl-sdr

| picked up one of the compatible receivers from ali-express:
http://www.aliexpress.com/snapshot/106450763.html

and will document here the steps | took to set it up with gnuradio on ubuntu 12.04.

There are a few things that | won't cover in this instructable, because they deserve an instructable of
their own. These include:

1) using the Ubuntu command line (terminal)
2) cloning a git repository

3) building software from source on Ubuntu (especially with cmake)

If anyone has links to stellar, class A++ quality tutorials on any of these things, please add them to the
comment and | will link them here.
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Step 1 Install gnu-radio

It looks like there are two options for installing an up-to-date gnuradio on ubuntu:

1) use an install script
2) install from source

Don't ask me why, but | tried the second option (probably the harder). After a first attempt that failed, |
went for the first (and recommended option) to much success! So... lesson learned. Note to self, follow
advice of program developers when installing software.

My advice, use the install script.

Step 2 Install rtl-sdr tools

Next, you want to install any missing rtl-sdr specific tools from here:
http://sdr.osmocom.org/trac/wiki/rtl-sdr

Again, rather than duplicating instructions, follow the steps outlined here to install the rtlsdr library &
capture tool: git://git.osmocom.org/rtl-sdr.git

Although this page also mentions a gnu radio module (git://git.osmocom.org/gr-osmosdr) | was unable to
get it to work. Instead, | installed:

https://github.com/balint256/gr-baz

as recommended from here: http://2h20.tumblr.com/

the basic steps are:

git clone https://github.com/balint256/gr-baz
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cd gr-baz

sh bootstrap
.Iconfigure

make

sudo make install
sudo Idconfig

Now you should have all the necessary software to communicate with the DVB-T dongle using gnuradio.

Step 3 Setup udev rules

Next, you need to add some udev rules to make the dongle available for the non-root users. First you
want to find the vendor id and product id for your dongle.

The way | did this was to run:
Isusb

The last line was the Realtek dongle:
Bus 001 Device 008: ID Obda:2838 Realtek Semiconductor Corp.

The important parts are "Obda" (the vendor id) and "2838" (the product id).
Create a new file as root named /etc/udev/rules.d/20.rtlsdr.rules that contains the following line:

SUBSYSTEM=="usb", ATTRS{idVendor}=="0bda", ATTRS{idProduct}=="2838", GROUP="adm",
MODE="0666", SYMLINK+="rt|_sdr"

With the vendor and product ids for your particular dongle. This should make the dongle accessible to any
user in the adm group. and add a /dev/rtl_sdr symlink when the dongle is attached.

It's probably a good idea to unplug the dongle, restart udev (sudo restart udev) and re-plug in the dongle
at this point.

Step 4 Test it out
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Now, plug in the dongle and run the following command to test out rtl-sdr:
rtl_sdr capture.bin -s 1.8e6 -f 392e6

Ctrl-C the program after a second or so. If you saw no errors, you should see a file named capture.bin in
your current directory. If the program complains about not being able to open the device, try sudo-ing the
command. If that helps, the udev rules are probably incorrect.

If all is still going well, try out the attached rtl.grc gnu-radio graph by downloading it and opening it with:
gnuradio-companion ~/Downloads/rtl.grc

It is a modification of the graph from http://2h20.tumblr.com/ to use a pulse audio (Ubuntu default) rather
than an ALSA audio sink.

If you've reached this point with no errors, you are now as far as | am:)

Enjoy! and please add any resources you have on using gnuradio to the comments.

rt.grc 9ks

6 comments Add Comment

Machine says: Aug 15, 2012. 7:57 AM
I'm new to SDR radio (Software Defined Radio) and have no idea what "RTL" is and have no idea
what "gnuradio” is too.

OK, | went digging and found this:
http://en.wikipedia.org/wiki/GNU_Radio

Is RTL a reference to the Realtex USB DVB-T receiver?

Reply

braingram (author) says:
Correct!
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