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What 1s SDR?
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Why SDR?



CGRAN Projects Documentation~  GNU Radio

The Comprehensive GNU Radio Archive Network

The Comprehensive GNU Radio Archive Network (CGRAN) is a free
open source repository for 3rd party GNU Radio applications a.k.a
Out Of Tree Modules that are not officially supported by the GNU
Radio project.

Browse~Checkout~Hack
(5 i T~

Search

Name Tags Description ~ Repository

gr-eventstream scheduler, streams, bursty The event stream scheduler [ Github

Receiver for Vaisala Weather Receiver for Vaisala Weather Sonde Q) Github

Sonde

gr-pyqt gui, plotting, pygt, pygwt Python QT Plotters and Message Tools Repo [ Github

gr-pcap pcap, packet PCAP recording and playback [ Github

gr-microtelecom hardware, source Microtelecoms Perseus SDR source module [ Github

gr-lte LTE, synchronization, estimation, PBCH LTE downlink receiver blocks [ Github

gr-nmea sdr, gps, nmea interface to NMEA and GPSD sources [ Github

gr-ieee802-11 IEEE 802.11, WiFi, OFDM |IEEE 802.11 a/g/p Transceiver [ Github

An [EEE 802.15.4 (ZigBee) sdr, IEEE 802.15.4, ZigBee gr-ieee802-15-4 0 Github

Transceiver

gr-uhdgps uhd, gps GR Blocks to assist in GPS Data logging with UHD and a GPSDO [ Github

gr-radar radar, UHD GNU Radio Radar Toolbox [ Github

gr-nacl encryption GNU Radio module for data encryption using NaCl library [ Github
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New Hardware



RTL-SDR

RTL-SDR.COM

QUICKSTART SETUP GUIDE: RTL-SOR COM/0S6
DVB-T+DAB+FM+SDR
RTL2832U R820T2 TCXO+BIAS T+HF
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Airspy Mini
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Airspy HF+
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Radio

RTL-SDR
Airspy
Airspy Mini
Airspy HF+
LimeSDR

LimeSDR Mini

Hardware Comparison

Max.
bandwidth
(MHz)

2.4
10

6
0.66
56

28

Bits Tuning range

12

12

16

12

12

(MHz)

24-1750
24-1800
24-1800
0.009-31, 60-260
0.1-3800

10-3500

Approx.
Cost
(CAD)

$25

$210
$125
$250
$375

$175

Notes

RX-only
RX-only
RX-only
RX-only
2x2 MIMO

Full duplex



Spectrum painting



= Argo ¥ 1 build 134

Ago Sebup Mode Spead Palstte Caphure Log  About
0518 060472011 Peak at 10140080000 (-40.1 dB)

Eshim : Magritude Ticks - 10 seconds = - __ | Full Bamd Vs
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O This repository Pull requests Issues Marketplace Explore

Il drmpeg / gr-paint ®@Watch> 13 s Star 51  YFork 8

<> Code Issues 4 Pull requests 0 Projects 0 Wiki Insights
An OFDM Spectrum Painter for GNU Radio

D 31 commits ¥ 1 branch © 0 releases 42 2 contributors sfs GPL-3.0
T ——

Branch: master ~ New pull request Create new file  Upload files  Find file Clone or download ~

¢_ drmpeg Use a GRC category in XML files. Latest commit 7f2cbf2 19 days ago
B apps Add sin(x)/x correction for bladeRF. 2 years ago
@m cmake Update build to latest. 9 months ago
B docs Update build to latest. 9 months ago
Bm examples first commit 3 years ago
i grc Use a GRC category in XML files. 19 days ago
B include/paint Install paint_config.h include file. a year ago
i lib Update build to latest. 9 months ago

@ python repeat mode for image source 2 years ago



Gqrx v2.3.2-112-g536b - bladerf=0

FFT Settings
FFT size
Rate

Averaging

32768

60 fps

Pandapter ==_|

Peak

D||H

Zoom |3)

Color

Input controls

Audio

c D

I Green

Receiver Options | FFT Settings

B ®
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Digital Audio Broadcasting
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NATIONAL
RADIO
SYSTEMS
COMMITTEE

NRSC-5-D
In-band/on-channel Digital Radio

Broadcasting Standard
April, 2017
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Figure 1: Overview of IBOC digital radio broadcasting system



Analog audio (hybrid modes only)
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Figure 1: Overview of IBOC digital radio broadcasting system



O This repository Pull requests Issues Gist
argilo / nrsc-5
<» Code Issues 0 Pull requests 0 Projects 0 Wiki Pulse

A software implementation of HD Radio (NRSC-5-C) — Edit

¢p 15 commits

¥ 1 branch

© 0 releases

® Unwatch ~

Graphs

422 1 contributor

5 “ Star

Settings

16 Y Fork 3

s GPL-3.0

Branch: master ~ New pull request

B argilo Generate a signal with 8 channels (HD1 through HD8).

[ -gitignore

[E) COPYING

E README.md

[£) hd_tx_hackrf.grc
& hd_tx_hackrf.py
[E) hd_tx_usrp.grc
[ hd tx_usrp.py

E _gen.py

Add P1 audio transport generator.

Initial commit.

Generate a signal with 8 channels (HD1 through HD8).

Add flowgraph for the HackRF.
Add flowgraph for the HackRF.
Add flowgraph for the HackRF.
Add flowgraph for the HackRF.

Add Layer 1 FM.

Create new file  Upload files  Find file Clone or download ~

Latest commit 62b7829 on Oct 16

a month ago
2 months ago
a month ago
a month ago
a month ago
a month ago
a month ago

2 months ago
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C
RECEIVING NRSC-5

by Theori — 09 Jun 2017

N RSC-5-C is the standard for in the United States.
The physical layer and protocols are well documented on the
. The audio compression details are conspicuously absent considering
that the goal of the standard is digital audio.

Overview

The development goal of NRSC-5-C was digital terrestial radio using the already allocated FM bandwidth.
The result was an IBOC (in-band on-channel) system that supports both analog and digital signals within
the existing FM allocations. This hybrid scheme is flexible and the station can choose to allocate more or
less of the spectrum to analog or digital. Eventually, the entire spectrum allocation could be used for a
pure digital signal.

Figure 1: Spectrogram showing analag FM signal with digital sidebands

Home

About



O This repository Pull requests Issues Marketplace Explore

IJ theori-io / nrsc5 @®Unwatch~ 24 Y Unstar 128 Y Fork 14

<> Code Issues 12 Pull requests 4 Projects 0 Wiki Insights ~

NRSC-5 receiver for rtl-sdr

® 122 commits I# 6 branches © 0 releases 22 5 contributors

I
Branch: master ~ New pull request Create new file  Upload files  Find file
::!: awesie committed on GitHub Merge pull request #56 from theori-io/fix-cfo-idx-overflow - Latest commit 1bd3f79 8 days ago
B src Fix cfo_idx integer overflow. 8 days ago
B support Add support for HDC block type 0. Fixes #8. 3 months ago
= .gitignore Add a gitignore. a month ago
=) CMakelists.txt Fix CMPLXF and strndup on MinGW. a month ago
=) LICENSE Public release 3 months ago
=) README.md Accept frequency in MHz or Hz. 8 days ago
=) nrsch.rb Also require git for build 3 months ago

=FE README md



*hd_tx_usrp.grc - fhome/fargilo/git/gr-nrsc5/apps - GNU Radio Companion — m 2 == (100

s8R & & % b B QcC

PIDS encoder
Station name: ABCD

Layer 2 encoder
First prog. no.: 0
Frame size: 146176

Debug Tools
Deprecated
Digital Television
Equalizers

Error Coding
FCD

File Operators

Options
ID: hd_tx_usrp
Generate Options: No GUI
Run Options: Prompt for Exit

Wav File Source
File: sample.wav
Repeat: Yes

HDC Encoder
Bitrate: 64k

Layer 1 FM encoder
Primary mode: MP1

Complexity: 612ubal PSD encoder
Program number: 0
Title: Title
Artist: Artist

Variable
ID: samp rate
Value: 2M

Filters

Fourier Analysis
GUlwidgets
Impairment Models
Instrumentation

Variable
1D: freq
Value: 95.7M

FFT
FFT Size: 2.048k
Forward/Reverse: Reverse
‘Window: window.rectangular...
Shift: Yes

Num. Threads: 1

Chunks to Symbols
Symbol Table: -1-1... 1+1j, 0
Dimension: 1

Repeat
Interpolation: 2
Vec Length: 2.048k

Vector to Stream
Num ltems: 2.048k

Stream to Vector
Num Items: 2.048k

Level Controllers
Math Operators
Measurement Tools
Message Tools
Misc

Modulators
Networking Tools
NOAA

OFDM

Packet Operators
Pager

Peak Detectors

B B[S

Keep M in N
M: 2.16k
N: 4.096k
initial offset: 0

Interpolation: 256 Interpolation: 125
Decimation: 243 Decimation: 49
Taps: Taps:

Fractional BW: 0 Fractional BW: 0

Multiply Const
Constant: 1Im

Complex Conjugate

UHD: USRP Sink
Device Arguments: se...es=128
Samp Rate (Sps): 2M
‘ChO: Center Freq (Hz): 95.7M
'ChO: Gain Value: 70
TSB tag name:

Vector Source
Vector: [math.sin(math. pi
Tags:

Repeat: Yes

Resamplers
Stream Operators
Stream Tag Tools
Symbol Coding
Synchronizers
Trellis Coding
Type Converters
UHD
Variables
Video
Waveform Generators
Id Value » ZeroMQ Interfaces
&= * (no module specified)
¥ NRSC-5
HDCEncoder
Layer 1 FM encoder
Layer 2 encoder
PIDS encoder
PSD encoder
*» RDS

Low Pass Filter

Decimation: 1

‘Gain: 1

Sample Rate: 2M

‘Cutoff Freq: 80k
Width: 20k

WBFM Transmit Signal Source
Audie Rate: 50k Sample Rate: 50k
Quadrature Rate: 200k ‘Waveform: Cosine
Tau: 75u Frequency: 1k
Max Deviation: 75k Amplitude: 100m
is High Corner Freq: -1 Offset: 0

Rational Resampler
Interpolation: 10
Decimation: 1
Taps:

Fractional BW: 0

Multiply Const
Constant: 100m

k
Beta: 6.76

HDEAANYR

¥ ¥ ¥V ¥ ¥V ¥ ¥ V ¥ ¥ ¥V ¥ VvV ¥ ¥ ¥V ¥ ¥V ¥ ¥ V ¥ ¥ ¥ ¥ ¥V ¥ ¥ ¥ ¥ ¥V ¥ ¥ ¥ ¥

¥ Imports
import_0 import math ®
¥ Variables g
freq 95.7e6 ®
samp_rate 2000000 ®

#0



O This repository Pull requests Issues Marketplace Explore

I argilo / gr-nrsc5 @©Unwatch~ 3  dUnstar 2  YFork 0
<> Code Issues 0 Pull requests 0 Projects 0 Wiki Settings Insights ~
A GNU Radio implementation of HD Radio (NRSC-5) Edit
sdr radio gnuradio Manage topics
{p 43 commits ¥ 1 branch © 0 releases 42 1 contributor sfs GPL-3.0

Branch: master = New pull request Create new file  Upload files Find file Clone or download ~

' argilo Add sample WAV file. - Latest commit efc3a3e 4 days ago
8 apps Add primary service mode 3. 16 days ago
B cmake Empty GNU Radio module. 28 days ago
@ docs Get HDC encoder block working. 22 days ago
B examples Empty GNU Radio module. 28 days ago
B grc Implement primary modes 5 and 6. 12 days ago
B include/nrsch Updated references to NRSC-5-D. 6 days ago

i lib Updated references to NRSC-5-D. 6 days ago



Gqrx v2.6-111-g82e0cc2 - rtl=0 b(100%) o)) 23:34 %

445.500.000 e

LNB LO 0.000000 MHz | .
Hardware ;
0.0dB
No limits
DC remove ) balance

Fre ection | 0.0 ppm

Antenna RX

& [Reset Frequency controlle

er Options | FFT Settin

0.0dB

DsP



©®® ® File Edit View Selection Find Packages Help

fa‘.

ry

e

]
<]
B
H

=

paint.py

Project

¥ E] grnrscs
i ait
> m apps
i buile
> @ cmake
> g docs
> g examples

~ I arc

E) CMakeLisks.txt

B nrsc5_hdc_encoder.xml
B nrsc5_11_fm_encoder.xml
[E) nrsc5_2_encoderxml
B nrsc5_pids_encoder.xml

[E nrsc5_psd_encoder.xml

> g include
v i lib

B CMakeLists.txt

B hdc_encoder_impl.cc
2 hdc_encoder_implh
E 1_fm_encoder_impl.cc
B 11_fm_encoder_implh
& [2_encoder_impl.cc
[E |2_encoder_implh
B pids_encoder_impl.cc
B pids_encoder_implh
B psd_enceder_impl.cc
[E) psd_encoder_impl.h
B ga_nrscS.cc

[E ga_nrsc5h

[E) test_nrscS.cc

~ @m python

B _init__py

[E) build_utils_codes.py
[E build_utils.py

B CMakeLists.txt

[E) g9a_hdc_encoder.py
B ga_l1_fm_encoderpy
B ga_l2_encoder.py
[E) ga_pids_encoder.py
B ga_psd_encoder.py

> i swig

T:32

from PIL import Image
import math
import struct

out cols = 191

image = Image.open("doge2.png")

in cols, in rows = image.size
out rows = round(out cols * in rows / in cols)

image = image.rotate(180)
image = image.resize((out cols, out rows), Image.ANTIALIAS)
image = image.convert('L")

pixels = list(image.getdata())

with open('paint-mask.raw', 'wb') as f:
for r in range(out rows):
row = pixels[r * out cols:(r+l) * out cols]
row [math.pow(10, (p / 255) * 1.0 - 0.5) for p in row]
row ([0@] * 478) + row + ([0] * 711) + row + ([O@] * 477)
for in range(20):
for i in range(2048):
f.write(struct.pack('ff', row[i], 0))

= £ =2 (100%) 4)) 22:42 %

LF UTF-8 Python I# master

Ay 18 files



hd_tx_usrp_paint.grc - fhome/argilo/git/gr-nrsc5fapps - GNU Radio Companion — m £ == (100

Multiply Const
Constant: 2m ChO: Center Freq (Hz): 445.5M
ChO: Gain Value: B0

TSB tag name:

Symbol Coding
Synchronizers
Trellis Coding

Type Converters
Low Pass Filter UHD
::I:':'_nfthn: 1 Rational Resampler Audio H::’:F;:k'l'ransmlt L
: : : Wav File S Variables
Multiply Const Sample Rate: 21 SEE Quadrature Rate: 192k e
Constant: 100m : Tau: 75u : analog. Video

‘Cutoff Freq: 100k
Transition Width: 20k
b

Beta: 6.76

Repeat: Yes

Taps:
Fractional BW: 0

Max Deviation: 75k
High Corner Freq: -1

onti » Debug Tools
p pLions Wav File Source >
3 ID: hd_tx_usrp_paint HDC Encoder Deprecated
- Gener_at;ﬂpilnm' No GUI Fille: sample.wav Bitrate: 63k PIDS encoder
Run Optlons.: Prompt for Exit Repeat: Yes Station name: HAXX Layer 1 FM encoder Digital Television
—_ Primary mode: MP1 » Equalizers
Variable |o2uP2! P oot HDC Encoder » Error Coding
File: flag-hd2.wav
ID: sar.np_rate Repeat: Yes Layer 2 encoder » FCD
Value: 2M First prog. no.: 0 > Fil
Frame size: 146176 File Operators
Variable LEDCE=tr ® Filters
ID: freg Program number: 0
Pl Title: So, you ...hful potato » Fourier Analysis
Value: 445.5M ;
Artist: You mig...RSC-5-D.asp .
S » GUI Widgets
u PSD » Impairment Models
Z :x’:\"; "";“ut“ﬁtlhe vt ¥ Instrumentation
H Ve a ax!
“ Artist: Call sign: VE3IRRMWT » Level Controllers
* Math Operators
e _ .
= — > Measurement Tools
File Source - —
== File: ..nrsc5/paint-mask.raw 4"”/ » Message Tools
Repeat: Yes FFT .
' FFT Size: 2.048k — > Misc
Stream to Vector Forward/Reverse: Reverse
Multipl : [
Chunks to Symbcli. ultiply Num Items: 2.048k ‘Window: window.rectangular... Interpnluth:m. z Modulators
SIS A Shift: Yes Vec Length: 2.048k » Networking Tools
F Dimension: 1 Num. Threads: 1 b NOAA
z » OFDM
Keep M in N
e e o M: 2.16k Vector to Stream ¥ Packet Operators
erpolation: erpolation: N: 4.096k >
Decimation: 243 Decimation: 49 Complex Conjugate initial offset: 0 Pager
Taps: Taps: » Peak Detectors
Fractional BW: 0 Fractional BW: 0 \
» Resamplers
Vector Source p
UHD: USRP Sink Vector: [math.sin(math.pi ... » Stream Operators
I Device Arguments: se...es=128 Tags: > s Taq Tool
Samp Rate (Sps): 2M Repeat: Yes ream Tag Tools
i .
>
>
3) >
>
L
>
>

Waveform Generators

» ZeroMQ Interfaces
* (no module specified)

Id Value ¥ NRSC-5

¥ Imports = HDCEncoder
import_0 import math # ' Layer 1 FMencoder

¥ Variables = Layer 2 encoder
freq 92.9e6*0 +445.5e6* 1+918.0e6*0 ¥ PIDS encoder
samp_rate 2000000 # ' pspencoder

#0

* RDS




Reverse Engineering






“Your Security+ opener and hand-held remote
control have been factory-set to a matching code
which changes with each use, randomly
accessing over 100 billion new codes.”




chamberlain rolling code - Google Search - Mozilla Firefox

G chamberlain rolling ... x

e

Google

HEOYBINDe O

#0

chamberlain rolling code Q o

All Shopping Images Videos More Settings Tools

About 1,970 results (0.18 seconds)

Rolling code security system
www.google.ca/patents/US6980655
Grant - Filed 17 Oct 2001 - Issued 27 Dec 2005 - Bradford L. Farris - The Chamberlain Group,
“ 2" lnc.
A rolling code transmitter is useful in a security system for providing secure encrypted RF
transmission comprising an ... Chamberlain ...
Overview - Related - Discuss

Rolling code encryption process for remote keyless entry system
www.google.ca/patents/US5420925
Grant - Filed 3 Mar 1994 - [ssued 30 May 1995 - Paul A. Michaels - Lectron Products, Inc.
An encryption process for a rolling code of a remote keyless entry system. ... 2000, The
Chamberlain Group, Inc. Rolling code security system.
Overview - Related - Discuss

Rolling code security system

www.google.ca/patents/US7492905

Grant - Filed 14 Aug 2002 - Issued 17 Feb 2009 - James J. Fitzgibbon - The Chamberlain
Group, Inc.

A rolling code transmitter is useful in a security system for providing secure encrypted RF

P

= ) 2 =D (96%) 4) 13:20

€ ) © & | hitps://www.google.ca/search?tbm=pts&hl=en&q=chamberlain+rolling+cdoe#safe=off&hl=en&tbm=pts&q=chamberlain+rolling+code C | |Q search wBe 9 3+ a G-




US 6,980,655 B2

7

The program code listing for the transmitter is set forth at
pages A-1 through A-19 and for the receiver at pages A-20
through A-51 of the attached appendix. Referring now to
FIGS. 7A through 7C, the flow chart set forth therein
describes the operation of the transmitter. A rolling code is
incremented by three in a step 500, followed by the rolling
code being stored for the next transmission from the trans-
mitter when the transmitter button is pushed. The order of
the binary digits in the rolling code is inverted or mirrored
in a step 504, following which in a step 506, the most
significant digit is converted to zero effectively truncating
the binary rolling code. The rolling code is then changed to
a trinary code having values 0, 1 and 2 and the initial trinary
rolling code is set to 0. It may be appreciated that it is trinary
code which is actually used to modify the radio frequency
oscillator signal and the trinary code is best seen in FIG. 6.
It may be noted that the bit timing in FIG. 6 for a 0 is 1.5
milliseconds down time and 0.5 millisecond up time, for a
1, 1 millisecond down and 1 millisecond up and for a 2, 0.5
millisecond down and 1.5 milliseconds up. The up time is
actually the active time when carrier is being generated. The
down time is inactive when the carrier is cut off. The codes
are assembled in two frames, each of 20 trinary bits, with the
first frame being identified by a 0.5 millisecond sync bit and

the second frame being identified by a 1.5 millisecond sync
it

10

15

20

25

3

routine is exited in a step 708. In the event that it is an active
time, the active time is stored in memory in a step 710 and
the bit counter is tested in a step 712. If the bit counter zero,
control is transferred to a step 714, as may best be seen in
FIG. 8B and a test is made to determine whether the inactive
time is between 20 milliseconds and 55 milliseconds. If it is
not, the bit counter is cleared as well as the rolling code
register and the fixed code register in step 716 and the
routine is exited in step 718.

In the event that the inactive time is between 20 milli-
seconds and 55 milliseconds, a test is made in a step 720 to
determine whether the active time is greater than 1
millisecond, as shown 1n FIG. 8C. If it is not, a test is made
in a step 722 to determine whether the inactive time is less
than 0.35 millisecond. If it is, a frame 1 flag is set in a step
728 identifying the incoming information as being associ-
ated with frame 1 and the interrupt routine is exited in a step
730. In the event that the active time test in step 722 is not
less than 0.35 millisecond, in the step 724, the bit counter is
cleared as well as the rolling code register and the fixed
register and the return is exited in the step 726. If the active
time 1s greater than 1 millisecond as tested in step 720, a test
1s made in a step 732 to determine whether the active time
1s greater than 2.0 milliseconds. If it is not, the frame 2 flag
is set in a step 734 and the routine is exited in step 730. If

the artive time 1c areater than D millicernnde the hit Al nter
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step1.grc - fhomefargilo/Documents/chamberlain - GNU Radio Companion

T

. = Gl =
s R = % > Q¢
step1 3 | step2 ¥ ¥ Core
+ Audio
Optlons » Boolean Operators
1D: stepl
Generate Options: QT GUI » Byte Operators
» Channelizers
e » Channel Models
ID: samp_rate i
Value: 2M osmocom Source > Coding
Sample Rate (sps): 2M *» Control Port
Ch: Frequency (Hz): 315M > l
Ex ;r::. Enrr.h::::](:}ft: QT GUI Time Sink Debug Tools
ChO: 1Q Balance Mode: Off H ::mb:r::tﬁtlr;::: 100k » Deprecated
Cho: Gain Mode: Manual A“:’L.,E.;; » Digital Television
ChO: RF Gain (dB): 1 : .
Cho: IF Gain (dB): 20 » Equalizers
ChO: BB Gain (dB): 20 :
Cho: nandwrl:l[th[luxj: M > Error Coding
» FCD
* File Operators
> Filters
® Fourier Analysis
 GUIWidgets
> Impairment Models
* Instrumentation
» Level Controllers
¥ Makth Operators
B
5> Done m—— Measurement Tools
= > Message Tools
Loading: "fhome/argilo/Documents/chamberlain/step1.grc” Imp.orts » Misc
=== Done ¥ Variables Ell:ll:'
» Modulators
. . . samp_rate 2000000 ® .
Loading: "fhome/argilo/Documents/chamberlain/step2.grc” » Networking Tools
=>>Done > NOAA
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step2.grc - fhome/fargilo/Documents/chamberlain - GNU Radio Companion

¢ v i v X 7= % b B QC

step1 3 | step2z ¥ ¥ Core
» Audio
. 2Dpt|ons » Boolean Operators
: step
Generate Options: QT GUI » Byte Operators
» Channelizers
Variable * Channel Models
ID: samp_rate .
Value: 2M * Coding
» Control Port
Variabl
ID?d:cimel osmocom Source s DEbUQTOO[S
Sample Rat 12M
Value: 4 Ch::pFr\:qu:n:::;p[’l-::xJ:3l4.BSM » Deprecated
F—— ChO: Freq. Corr. (ppm): 0 Rational Resampler [ 4 DigitalTelevision
ariable ChO: DC Offset Mode: Off Interpolation: 1
ID: decim2 ChO: 1Q Balance Mode: Off I—bi Phase | h“t;r 942,478 _—bl Decimation: 4 o > Equalizers
Value: 50 Cho: Gain Mode: Manual se Increment: 8o 278m Taps: » Error Codi
ChO: RF Gain (dB): 1 Fractional BW: 0 rror Coding
Cho: IF Gain [dB): 20 » FCD
Import ChO: BB Gain (dB): 20 > File Operators
Impert: math Ch0: Bandwidth {Hz): 1M
QT GUI Time Sink mrp’mtﬁ“lm"'e' > Filters
Number of Points: 500 : . .
S::F‘hr;atl: 10k I ;l:::-;thn: 50 ® Fourier Analysis
Autoscale: No Fractional BW: 0 > GUIWidgets
> Impairment Models
* Instrumentation
> Level Controllers
¥ Makth Operators
B
~o> Done d value ' xeasure?enlﬂools
essage Tools
P— ; ; " ¥ Imports . g
Loading: "fhome/argilo/Documents/chamberlain/step1.grc B Misc
>>>Done import_0 | import math ® Modulators
¥ Variables .
Loading: "fhome/argilo/Documents/chamberlain/step2.grc” . ” » Networking Tools
>>>Done decim1 4 . NOAA
decim?2 50 ®
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class blk(gr.sync block):
"""Decoder for Chamberlain garage door openers"""
def init (self, samp rate=10000, threshold=0.02):
gr.sync block. init (
self,
name='Chamberlain Decoder',
in sig=[np.float32],
out sig=[]
)
self.samp rate = samp rate
self.threshold = threshold
self.last sample = 0.0
self.last rise = 0
self.buffer = []
self.last pair = []
self.pair = []

def work(self, input items, output items):
for n, sample in enumerate(input items[0]):
current sample = self.nitems read(0) + n
if self.last sample < self.threshold and sample >= self.threshold:
# rising edge
self.last rise = current sample
elif self.last sample >= self.threshold and sample < self.threshold:
# falling edge
on_samples = current sample - self.last rise
self.process symbol(on samples)
if current sample - self.last rise > 3.25e-3 * self.samp rate:
self.buffer = []
self.last sample = sample
return len(input items[0])

def process svmbol(self. on samples) |




secplus_rx.grc - fhome/argilo/git/secplus - GNU Radio Companion

-~ X 7=

Rational Resampler
Interpolation: 1

I > Rotator
i Phase Increment: -942 478m __b. Decimation: 4

Taps:
Fractional BW: 0

-

LJ:J v
secplus_rx 3%  secplus tx 3
Options
1D: secplus_rx
Generate Options: OT GUI
Variable
ID: samp_rate osmocom Source
Value: 2M Sample Rate (sps): 2M
ChoO: Frequency (Hz): 314.85M
Variable ChO: Freq. Corr. (ppm): 0
ID: freg Cho: DC Offset Mode: Off
Value: 315.15M ChO: 1Q Balance Maode: Off
Ch: Gain Mede: Manual
ChO: RF Gain (dB): 30
Variable ChO: IF Gain (dB): 32
1D: deciml Ch0: BB Gain (dB): 32
Value: 4 Ch0: Bandwidth (Hz): 1M
Variable
1D: decim2
Value: 50
Variable
1D: thresheld
Value: 50m
Import
Impeort: math

QT GUI Time Sink
Number of Points: 500
Sample Rate: 10k
Autoscale: No

Security+ Decoder
Samp Rate: 10k
Threshold: 50m

Complex to Mag

Rational Resampler
Interpolation: 1
Decimation: 50
Taps: [1.0/decim2]*decim2
Fractional BW: 0

IRLVTRRTEI S RV W TR W LSS ) RS P

USB device 1d50:6089: 0000000000000000457863c82561541F match
Using HackRF One with firmware 2015.07.2
rolling=2320616852 fixed=876029923 (id1=2 id0=0 switch=1remote id=32445552 button=left)
rolling=3869428012 fixed=876029922 (id1=2 id0=0 switch=0remote id=32445552 button=middle)
rolling=2615420914 fixed=72906373 (id1=0id0=0switch=1 pad id=1478 pin=1234)

»>>Done

QcC

¥ Core

B

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ W

Audio

Boolean Operators
Byte Operators
Channelizers
Channel Models
Coding

Control Port
Debug Tools
Deprecated

Digital Television
Equalizers

Error Coding

FCD

File Operators
Filters

Fourier Analysis
GUl widgets
Impairment Models
Instrumentation
Level Controllers
Math Operators
Measurement Tools
Message Tools
Misc

Modulators
Networking Tools
NOAA




secplus_kx.grc - fhome/argilo/git/secplus - GNU Radio Companion

Level Controllers
Math Operators

| - f—I\‘} e
& v [~ X 7= N 55 b Q¢
secplus_rx 3 |secplus_kx 3 ¥ Core
> Audio
Options * Boolean Operators
1D: secplus tx
Generate Options: No GUI > Byte Operators
Run Options: Prompt for Exit » Channelizers
* Channel Models
Variable Variable [ Coding
1D: rolling 1D: fixed Vector Source
Value: 1.23457G | | Value: 1.23457G Repeat Single Pole IIR Filter » Control Port
Interpolation: 1k Alpha: 100m [ Debug Tools
e * Deprecated
ID: seq » Digital Television
Value: [0]*100 + secplus.o... osmocom Sink N i
Sample Rate (sps): 2M Equalizers
ChO: Fregquency (Hz): 314.85M B .
\.fnrlable ChO: Freq. Corr. (ppm): 0 h— Error Codlng
ID: samp_rate ChO: RF Gain (dB): 0 Sional Source » FCD
Yeluer 21 Ch0: IF Gain {dB): 47 Sample Rate: 2M » File Operators
ChO: BB Gain (dB): 0 I e :
Variable Frequency: 300k > Filters
ID: freq L e T » Fourier Analysis
Value: 315.15M Offset: 0 ) Y
 GUIWidgets
amport > Impairment Models
Import: secplus ¥ Instrumentation
(S
B
IIUIIIIJLI.UI (VTR S TS RS T [ MEEISUFEFI’]EDIZTOO[S
USB device 1d50:6089: 0000000000000000457863c82561541F match b M Tool
Using HackRF One with firmware 2015.07.2 essage fools
rolling=2320616852 fixed=876029923 (id1=2 id0=0 switch=1remote id=32445552 button=left) B Misc
rolling=3869428012 fixed=876029922 (id1=2 id0=0 switch=0remote id=32445552 button=middle) » Modulators
rolling=2615420914 fixed=72906373 (id1=0id0=0switch=1 pad id=1478 pin=1234) .

» Networking Tools
>>>Done = NOAA




O This repository Pull requests Issues Gist

argilo / secplus

<> Code Issues 0 Pull requests 0 Projects 0 Wiki Pulse

A software implementation of the Security+ system used by garage door openers — Edit

D 6 commits ¥ 1 branch © 0 releases

® Unwatch ~

Graphs

1 W Star 0 YFork 0

Setlings

12 1 contributor

Branch: master v New pull request Create new file  Upload files = Find file Clone or download ~

. argilo Use the slow transmitting mode (100ms per frame) just in case.

B .gitignore Initial commit.

E) README.md Initial commit.

[ secplus.py PEP8 formatting.

) secplus_decode.py Simplify slicing comparisons.

[E) secplus_rx.grc Simplify slicing comparisons.

[E) secplus_rx.py Simplify slicing comparisons.

[&) secplus_tx.grc Use the slow transmitting mode (100ms per frame) just in case.
) secplus_tx.py Use the slow transmitting mode (100ms per frame) just in case.

README.md

Latest commit 21002b4 2 hours ago

13 hours ago
13 hours ago
4 hours ago
3 hours ago
3 hours ago
3 hours ago
2 hours ago

2 hours ago



Digital voice



README.md

build [passing

Digital Speech Decoder 1.7.0-dev

DSD is able to decode several digital voice formats from discriminator tap audio and synthesize the decoded speech.
Speech synthesis requires mbelib, which is a separate package.

Information

The DSD Wiki

The DSD Wiki has lots of additional information about DSD including build instructions and answers to the most frequently
asked questions. Please browse the Wiki after finishing this README.

https://github.com/szechyjs/dsd/wiki

Bug reports

If you discover a problem with DSD, we would like to know about it. However, we ask that you please review these
guidelines before submitting a bug report:

https://github.com/szechyjs/dsd/wiki/Bug-reports

Please don't contact developers directly through email or other channels. We ask that you follow the guidelines above and
use the Issue Tracker.

Contributing

We hope that you will consider contributing to DSD. Please read this short overview for some information about how to get
started.



o This repository Pull requests Issues Marketplace Explore

1 argilo / gr-dsd ©uUnwatch~ 20 | #Unstar 62  %¥Fork 27
<> Code Issues 8 Pull requests 1 Projects 0 Wiki Insights Settings

GNU Radio block for Digital Speech Decoder Edit

Add topics

P 61 commits §# 3 branches © O releases 22 3 contributors

Branch: master ~ New pull request Create newfile  Upload files = Find file
' argilo Update to latest dsd. Latest commit ab4a739 on Oct 28, 2016
s apps Rebuild the module using gr_modtool. a year ago
m cmake Rebuild the module using gr_modiool. a year ago
i docs Rebuild the module using gr_modtool. ayear ago
W dsd Update to latest dsd. ayear ago
m examples Rebuild the module using gr_modtool. a year ago
i} grc Rebuild the module using gr_modtool. a year ago
@ include/dsd Rebuild the module using gr_modtool. a year ago
i lib Rebuild the module using gr_modtool. a year ago
s mbelib Update to latest mbelib. a year ago
@ python Rebuild the module using gr_modiool. a year ago
i swig Rebuild the module using gr_modtool. ayear ago
E) .gitignore Add some missing dependencies from the recommended list for Ubuntu 14.04 3 years ago

] CMakeLists.txt Update to latest dsd. a year ago



Home Projects News Issues Help Planet Git repositories Mailing lists Impressum

OP25 ey

Overview Activity Roadmap 1Issues News Repository
Welcome to OP25 History
NewsFlash

World's Cheapest P25 Receiver

Balint has done some excellent work to get the $20USD Realtek RTL2832 DVB-T stick working with GNURadio. Take a
look at &' the video to see him use the Realtek receiver together with OP25 to get the cheapest APCO P25 receiver
(with DES-OFB support) you're ever likely to find. You should also check out the ' rtl-sdr page for more info.

Check out the new presentations page

We have added a new presentation page to collect some of OP25-related presentations, talks and stuff we've done at
RUXCON and elsewhere.

OP25

QOP25 is a not-for-profit project to bring together folks that are interested in implementing APCO P25 using a software-
defined radio. Our goal is to build a software-defined analyzer for APCO P25 signals that is available under the GNU
Public License (GPL).

APCO Project 25 is the digital communications standard used by many police and emergency services throughout the
world. Most notably the US, Canada and Australia deploy systems based on P25. Compared to existing analogue
systems P25 offers improved spectrum use, coverage and flexibility. Provision is made to ensure the confidentiality of
traffic, to allow the use of trunking and the provision of data in addition to voice services.

Hardware scanners such as the Uniden BCD996T offer APCO P25 functionality but software-defined radio (SDR) offers
significantly improved flexibility. For example, software radio approaches can receive many channels at once, handle
both voice and data (including the trunkinag control channel), decrypt encrypted traffic when the kev is known and log

Sign in Register

Wiki

Start page
Index by title
Index by date
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