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HISTORICAL - SWEPT-SPECTRUM PANARAMIC




SWEPT-SPECTRUM PANARAMIC DISPLAY - TSCM

MASON A3 1971 Portable Intercept MASON MPR-1 Portable Intercept

http://www.cryptomuseum.com/df/mason/index.htm



SWEPT FREQUENCY DISPLAY
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SWEPT FREQUENCY DISPLAY
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FOURIER TRANSFORM DSP SPECTRUM (1970’s)
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LINUX SDR APPLICATION, GQRX

S680 MH2

Gqrx on shortwaves with Funcube D
7.

Input CcONtrols  Receiver Opticns
Ao

FFT Settings

Hardware freq:

< ( g
<= -y P g e
IV 7 yrowwer -ld.c! .Q
.....v?\qv!\.\_ll‘.ﬂ *!\\h N 42
22l 21 i

e .ammuq...w.* S

.....tv'r N

n..«&d‘w&ﬂ-&

N Y (‘- I8 3 9 s an 3 o

) A iy oy

2006 « [cde0 type=2 devicerhw2

E.u;m.%ﬂ.u Ty = S P 2

””.. uﬂggfwgwqafa gy :.ﬁ.aq r.. .

'll‘A
PR
A..a

Garx V2.1t 3184314

.....bwmgax.«wrvmx., =¥ ,n“u‘...ﬁ.viumw. vur.«ﬂ oo xR E
. i ““wﬁ»‘“ - ~ ..,0|AN i3 » ﬁl“&
- ‘-:Na "ll .J«ﬁA‘l 40..,‘ ov’j.ﬂ..n. v~ v-1

P

7.162 670 MHz

View  Hel

Data

(a8}
(0))]
D)
[
©
d—
-
Qo
=)
0
(A
LL
>
L
0
©
Q
o
o
TS
T o
= O
c O
T 5
x D
X =
EE
— =
=
29
ran.
=ike
3 c
o<
o
wn
oz
> D
.O;B
eU
N O
at
m S
n
55
Z m
L(

File




STATE-OF-THE ART REMOTE MONITORING ARCHITECTURE

Server
application

*@ Client
Web :

5e:rer *@ Client
{I Client

SDR
hardware DSP

USB
raw 1/Q data

Internet
spectrum display
audio stream

Retzler, A. (2015). OpenWebRX: SDR Web Application for the Masses. In 34th ARRL and TAPR Digital
Communications Conference. Verified 07/12/2023,
https://blog.sdr.hu/repos/TAPR-DCC-2015-Talk-and-Paper/openwebrx-tapr-dcc-2015-paper.pdf



STATE-OF-THE ART REMOTE MONITORING ARCHITECTURE

openwebrx.py

Web server Spectrum
thread thread

csdr processes
for client #1

audio+FFT

csdr processes
for client #2

Server

Clients

Client #1 Client #2
web browser web browser

' openwebrx.js ' l openwebrx.js '

Retzler, A. (2015). OpenWebRX: SDR Web Application for the Masses. In 34th ARRL and TAPR Digital
Communications Conference. Verified 07/12/2023,

https://blog.sdr.hu/repos/TAPR-DCC-2015-Talk-and-Paper/openwebrx-tapr-dcc-2015-paper.pdf



GLOBAL REMOTE SDR MONITORS

[ WebSDR, OpenWebRX, KiWiSDR |

(f )(J ) World of Receivers and Transmitters
A A

Map of SDR Receivers

Displaving 1 - 1193 of 1193
Frequency Band Country  Search SDR type
MHz " Any - "‘ " Any - "| by Title, URL or QTH (J WebSDR [J OpenWebRX [J KiwiSDR

Apply
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[ https://rx-tx.lnfo/map-sdr-pomts ]




GLOBAL REMOTE SDR MONITORS

WebSDR, OpenWebRX, KiWiSDR
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GLOBAL REMOTE SDR MONITORS

WebSDR
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, GLOBAL REMOTE SDR MONITORS ‘
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GLOBAL REMOTE SDR MONITORS

KiWiSDR DIGITAL FT8
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, GLOBAL REMOTE SDR MONITORS ‘

KiWiSDR HARDWARE

KiwiSDR: software-defined recelv
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OpenWebRX DIGITAL FT8 .,
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SDR - DVB-T TV TUNER (2012), BASED ON THE RTL2832U
RTL-SDR.COM

Preni o " QUICKSTART SETUP GUIDE: RTL-SDR.COM/OSE
-y DVB-T+DAB+FM+SOR
RTL2832U R820T2 TCXO-+BIAS T+HF

« Bandwidth: Up to 2.4 MHz stable.

« ADC: RTL2832U 8-bits

* Frequency Range: 500 kHz — 1766 MHz (500 kHz — 24 MHz in direct sampling mode)
* Typical Input Impedance: 50 Ohms * Typical Current Draw: 270 — 280 mA



SIGNALING BASEBAND TO 1 & Q

-« Continuous r.lqc— Discrete 4>—|
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RF /IF IC, RAFAEL MICRO R820T

~ B0
19-22.TF
R820T Simplified To
RTL2382U
From 2ez 1| , 13.VOP
Ant. —_r ‘;éA JL é? i rﬁ " 12.VON
LT - ‘ RF_Filter IF_Filter
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Typical figures 1B EEEE
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® Noise figure : 3.5d8 @ RF_IN we [E] Mi §  vosu
®  Phase noise: -98 dBe/Hz @ 10 kHz o O ICTO @ wo
® Current consumption: <178 mA @ 3.3V power supply ‘;: o R820T P =
® Max input power: +10 dBm ) C §§§§§§ ] #acc
® Image rejection: 65 dBe o m
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LOCAL HOST SET TO 146.46 MHz - N2RE DSRC

*

OpenWebRX | Open Source SDR Web App for Everyone! Mozilla Firefox

@ i OPerviDRX|OpenSoliy | w OpenWebAXlogin X +

= C QO D tocalhost 5073/ #treg= 146860000, mod=nly % ® =

OpenWebRX) Y E

Log Receiver Map Settings

i | : | | ] | ’ : | ] : | ’ : | : | | ’
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B
)
1 r
i 1
-: | )
- : e 1 146.4600 MHz [
RTL-SDR US8 Stick NZRE 2m
FM WFM AM LSB USB
CW DMR D-Star NXDN
YSF M17
DIG v
O —8 P —
— e
Audio buffer (0.1 ) Audio outpul [44.1 kaps | Audio stream (45 hbpa) Q Q "\‘ Q
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SDR - KiwiSDR WITH FPGA and CUSTOMIZED OPENWEBRX

http://kiwisdr.com/public/

http://kiwisdr.com/ks/using_Kiwi.html
http://kiwisdr.com/



SDR - AIRSPY HF+ DISCOVERY

AII!SI‘\'&

BPF Band Il
118-260 Tuner
g
[ ] i
L TA
o BPF | | 2 | [eaman] | © 0
. so-11aml g 1 Tuner - Complex |- 18 bit DDC —~ Micro-Controller |}~ S
2 = B
o E ADC
L
HPF | | LPF HE
0. 5. 10 Gor 3im Tuner
or 17M

» HF coverage between 0.5 kHz .. 31 MHz

* VHF coverage between 60 .. 260 MHz

« Sensitivity: -140.0 dBm (0.02 pV / 50 ohms at
15MHz) MDS Typ. at 500Hz bandwidth in HF

* Sensitivity: -141.5 dBm MDS Typ. at 500 Hz
bandwidth in FM Broadcast Band (64 - 118 MHz)
* Sensitivity: -141.0 dBm MDS Typ. at 500 Hz
bandwidth in VHF Aviation Band (118 - 260 MHz)
* Linearity: +15 dBm IIP3 on HF at maximum gain
* Linearity: +13 dBm IIP3 on VHF at maximum gain
* Dynamic Range: 110 dB blocking dynamic range
(BDR) in HF

* Dynamic Range: 95 dB blocking dynamic range
(BDR) in VHF




SDR - AIRSPY HF+ DISCOVERY
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OPENwebRX LINUX SOFTWARE OPTIONS

Raspberry Pi 3, 4
SD Complete Distribution Installation:
https://www.openwebrx.de/download/rpi.php

DragonOS Focal Live Disribution (My Favorite)
>150 SDR Applications, Frequently Updated
The Mother of All SDR Applications!
https://sourceforge.net/projects/dragonos-focal/

LINUX Installation
https://www.openwebrx.de/download/ubuntu.php


https://www.openwebrx.de/download/rpi.php

DRAGONOS FOCAL APPS P1

Aircrack-ng 1.6

*Airspy_ADSB

*Apache2

*Asterisk

*Autol37

*BladeRF ADSB w/ Dump1090 Mutability (/usr/src)
*BladeRF-Wiphy (usr/src/wiphy-build)

*Acarsdec w/ rtlsdr support

*Blue hydra

*Boatbod op25

*BTLE w/ hackrf (can be recompiled for bladeRF)
*CalypsoBTS w/ firmware + tools

«Cesium

*Chirp-daily (python2)

*Composable-SDR Applmage with SDRPIay support
*Crocodile Hunter (LimeSDR Mini support)
*CubicSDR

*DF-Aggregator w/ Offline capability

*Direwolf

*Dumphfdl

*DumpVDL2

*Esptool

*FALCON

FIdigi

*GNU Radio 3.8

*Gpredict

*GQRX

*GQRX Scanner

*GR-ADSB

*GR-AIR-Modes
*GR-AOA
*GR-Correctiq
*GR-DECT2
*GR-DSD
*GR-FHSS_Utils
*GR-Foo
*GR-Grnet
*GR-GSM
*GR-ieee802-11 w/ HackRF Sink TX Flowgraph
*GR-ieee802-15-4
*GR-110
*Gr-Inspector (/usr/src)
*GR-Iridium
*GR-limesdr
*GR-Lora
*GR-Lora_SDR
*GR-Mixalot
*GR-NFC
*GR-NRSC5
*GR-NTSC-RC
*GR-Paint38
*GR-PDU_Utils
*GR-RDS
*GR-Sandia_Uftils
*GR-Satellites
*GR-Smart_Meters
*GR-Soapy
*GR-Tempest
*GR-Timing_Utils




DRAGONOS FOCAL APPS P2
egsm_scanner-GUI

*GSMEVil2

*HackTV GUI v2021-11-09

*Ham2Mon by lordmorgul

»IceCast2 (needs configured before starting)
*IMSlI-catcher

eInotify-tools

Inspectrum 0.2.3

eIridium-Toolkit

eIridiumLive

*JAERO

«Js8call

«JSquelch

«JTDX

Kalibrate (HackRF)

*Kismet

*Kismet rest api

*Kisstatic2mobile w/ latest kismet support
*Kismon

Larry Tetra Kit €9f93618
*LeanSDR/LeanDVB

sLibacars

LibBladeRF 2.4.1 w/ xA5 support
LibhackRF/hackRF tools 2021.03.1
Libosmo-dsp

sLimeSuite

eLinrad

LiquidSoap

L TE-Cell-Scanner (v2 remains and supports RTLSDR,
HackRF, BladeRF with CMake options)

LuaRadio v0.10.0 w/ examples
*M17-Gnuradio

*Meshtastic Python API 1.2.58(standalone)
*Mirage (GitHub.com/RCayre/mirage)
*MMDVM

*Mmdvm-sdr by r4d10n
*MMDVMHost by g4klx
*Multimon-ng

*Nmap

*NOAA-Apt 1.3.1

*NRSC5 decoder for RTLSDR
*Nzyme

*OP25 "Boatbod" (GNU Radio 3.8/Python3 tst
lusr/src/op25/)

*OpenWebRX 0.20.3

*Osmo-bsc

*Osmo-bts-trx

*Osmo-hlr

*Osmo-MGW

*Osmo-msc

*Osmo-NITB

*Osmo-nith-scripts (@NotPike)
*Osmo-Sip-Connector

*Osmo-trx-Ims (LimeSDR support)
*Osmo-trx-uhd

*Osmocom-BB tools in /usr/src
*Photonmap

*Probequest

*Pyadi-iio

*PyRtISDR



https://github.com/RCayre/mirage

DRAGONOS FOCAL APPS P3

*PySDR 2.0 (Guide to SDR and DSP using Python)
*Qalculate

Qfits for use with sattools

*QradioLink w/ MMDVM ability
*QspectrumAnalyzer

*Qsstv

*Qt-DAB

*RDF-Sim

*Retrogram-RTLSDR

*Retrogram-soapysdr

*Reveng

*RFcat

*RFCrack

*RFsoapyfile

*RMSViewer

*RSP TCP Server (SDRPIlay support)
*RTL_433

*RTLSDR-Airband v4.0.1 (conf in /usr/src/)
*RX _Tools

«SatDump

*SDR++ w/ server capability
*SDR4space.lite w/ examples

*SDRAnNgel

*SDRReceiver

*SDRTrunk

*ShinySDR

*SigDigger

«Signal Server GUI w/ python3 virtual environment
+Signal Server N90ZB w/ Web Interface by Dr. Bill
Walker

*Soapysdr modules

*Sparrow-WiFi w/ FALCON tools + wpapcap2john
Splat!

*SpyServer (usr/src/spyserver-linux-x64)
srsLTE-Sniffer (loop-catcher.sh in /usr/src/srsLTE-
release_18 12/build/lib/examples)

*srIsSRAN

oStrf

Tetra-kit "screen2tetra.sh™ script in /usr/src/tetra-
Kit/recorder/wav

*Tetra-Kit-Player in /usr/src (needs npm installed)
*Trunk-Recorder

*Ubertooth 2020-12-R1

*Umurmur

*Universal Radio Hacker

*WFView from source

swireguard

*Wireshark

*WSJT-X

*Yate/YateBTS w/ BladeRF xA4 improvements
syellowShoes nrsc5 HD FM audio player
«Zenmap

*DSD-FME

L TESniffer

*RF-Tools

*OpenBTS

*TempestSDR

*lce9-Bluetooth Sniffer

qFlipper

*sm_scanner-GUI




DragonOS Focal R30 Live Distribution — 1ISO Download
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DragonOS Focal R30 Live Distribution — Live USB Prep

.ﬁ" Rufus 3.20.1929 (Portable) — oo

Drive Properties

Device

MO_LABEL (D) [32 GB] e

Boot selection
Dragon05_FocalX_R30.so ) SELECT

Persistent partition size

] 16| |GB «

Partition scherne Target system
MER W BIOS or UEF W

v Show advanced drive properties

Format Options

Volume label

DragonO5 FocalX R30
File systern Cluster size
FAT32 (Default) W 16 kilobytes (Default) W

# Hide advanced format cptions

[v] Quick format

Create extended label and icon files

[] Check device for bad blocks 1 pass e

Status

READY

A O = START CLOSE




r SDR DEVICE SETTINGS OPENWEBRX |

# OpeniWebRX Settings = Mozilla Firefox - ¢ X

N @

Map Zettings

Settings | SDA device settings

SDR device settings

3 prafilads)

Cumant profile: NZRE 2m
Ghate: Aunin nig Clients: INACTIVE: 3 USER: 3

Connesctians: 1

a prafileds)

iCinrent profile: 20
tate: Stopped Clignts: INACTIVE: 2

Connections:

5 prafileds)
Curment profile; 20m
State: Stopped Clients: INACTIVE: 2

Add new davice.,,




N2RE PROFILE SETTING 146.46 Mhz OPENWEBRX

OpenWebRY Settings = Mozilla Firefox - 4 ¥

= Coenivebf s

: |:'| b alhrss

FTL-50R LISE Stick Them Repeaters WZRE Zm TCH] Ballcan 10m Maw prafile

Profile settings

Frohle name

CeicE Qain

;

Contar frequancy w
Sampla rats )
kil Trequancy w

rik1al mosuakion

E ‘

S diteonal aptional seitings

Settings | SDR device settings / ATL-5DR USE Stick /' M2RE 2m

Remove prafile..  Apply and save



DATA PROTOCOLS SUPPORTED in OpenWebRX V1.2

Status Log Recelver Map Settings

BPSK
BPSK

FTS
FT4
JT65
TS
WSPR
28.13 FsT4

FSTA4w
Q65
FM V sscall
CW  packet
¥: Pocsag
DIG WSPR

RTL-SDR




DIGITAL DEVICES SUPPORTED in OpenWebRX V1.2

localhost:8073/settings/newsdr

Airspy R2 or Mini

Airspy HF + or Discovery
Blade RF

HackRF

HPSDR devices (Hermes / Hermes Lite 2 / Red Pitaya)
LimeSDR device

PlutoSDR

RTL-SDR device

RTL-SDR device (via SoapySDR)

RTL-SDR device {via rtl_tcp)

R&S device using EB200 or Ammos protoco

SDRPlay device (RSP1, RSP2, RSPDuo, RSPDx

Alrspy R2 or Mini

Note: Switching the type will not be possible after creation since the

Note: This dropdown only shows device types that have their requirg
feature repor



OpenitézbRX | Open Sou
® & Al 5.

w ®

o » O O D RCAIMSLBOT I/ Wireg= 147464510 mod=nfm sql=-150

"

e N ©

l

OpenWebRX() bt

i | i i
145.5 Mz 1460 Mz 1465 Mtz 147.0 Mz

147 .4645 MHz [

RTL-SDR US8 Stick NZRE 2
FM WFM AM LSB US|
‘\ CW DMR D.Star NXD
‘ YSF M17
DIG

;
“ ‘ -9 p g
3

Audio buffer (0.2 3) Audio outpul [44,0 kaps | Audio str

cam |44 kben)



http://www.radioreference.com/apps/db/?ctid=1781

DragonOS Focal R30 Live Distribution — MY FAVORITE

& CHIRP M noaa-apt
v CubicSDR s wlfview
DSDFME M wsjtx
Dire wolf

Flarq
Fldigi

Flrig
W GNU Radio Companion
& Gpredict
#& Garx




DragonOS Focal R30 Live Distribution — MY FAVORITE

-
-
-
-
-
-

Airspy ADSB
AutoCalypsoBTS
BTLE

Bluewho
CalypsoBTS
CleverJAM
Crocodile Hunter
DF-Aggregator
DSAM

FALCON
Firmware[DrIve

RF-Tools
RFCrack
ReconToCrack
SDR4aspace
SDRTrunk
STDCDEC

L. SatDump

® sSignal Server GUJI

‘® Sparrow-WIFi

B spike

‘® spyserver




W2JEJ Reporter — Send to WSPRnet

# Clipboardo1 - IfanView

File Edit Image Options View Help

EHHS > |4 RR9

User login

Username *

Password *

Create new account
Request new password

| Logiin |

Frequencies

USB dial (MHz): 0.136, 0.4742,
1.8366, 3.5666, 5.2872, 5.3647.
7.0386, 10.1387, 13.5539,
14.0956, 18.1046, 21.0946,
24.9246, 28.1246, 50.293,
70.091, 144.489, 432.300,
1296.500

3rd Party Maps and Data

WSPR Rocks!

MOXDK Map

KBIAMG Monthly Stats
WA2ZKD Spot Analysns

WSPRnet

Welcome to the Weak Signal Propagation Reporter Network

Activity | Map | Database

SMSMOHWY?

SVI2MOHZD SAGBSSIFLY

//— eSS v
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- L oonely iiseng
n M"Fc —— f Z2I\W3HEX 1G3PZ
-A;\\KD"" i dezn“ oz L EAKEISoL MV 1Z60QT .«
AL7CR§ A.,n,:,‘lzs_\ ‘Ko:;EnX?AT \'KD“ \ 4 DE”(‘”?C ‘\I(\ll\lll N
«KA70E1‘W3U.A’ WAT =P — / '3FUC
gl 1 NG| ; criesal EASCYA SOTPSSA
== T PRI v SV8RV TALCQ
/ 5B4CY

VIKNATGQ

J

rpos as only 1 development purposes only

1366x 768x 24 BPP  Notafile 100% Notafile/3.00MB Not afile

WebSDR, OpenWedRx, KiWi



THE SARNOFF COLLECTION

WELCOME! Check for Hours

https://davidsarnoff.tcnj.edu/visi
|
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