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Beacons?



ά¢ƘŜ wŜǾŜǊǎŜ .ŜŀŎƻƴ bŜǘǿƻǊƪέ



Lǘ ǎǘŀǊǘŜŘ ǿƛǘƘ ƻƴŜ ōǊƛƭƭƛŀƴǘ ŜƴƎƛƴŜŜǊΧ

Alex Shovkoplyas, VE3NEA (b. 1965, 
ex-UR5EMI, Canadian resident since 1998)

έ/ŀƴŀŘƛŀƴ ƘŀƳ ƻŦ ǘƘŜ ȅŜŀǊέ нлмп



aƻǊǎŜ ŎƻŘŜ ŘŜŎƻŘŜǊ έ/² {ƪƛƳƳŜǊέ

tǳōƭƛǎƘŜŘ ōȅ !ƭŜȄ ƛƴ нллу ŀŦǘŜǊ άǎŜǾŜƴ ȅŜŀǊǎ ƻŦ ǘƘƛƴƪƛƴƎέΦ 
.ŀǎŜŘ ƻƴ .ŀȅŜǎƛŀƴ ǎǘŀǘƛǎǘƛŎǎΣ ŀ άƪƛƴŘ ƻŦέ !LΦ 
Originally intended as a tool to manage DX pile-ups. 



ά/² {ƪƛƳƳŜǊέ

ÅWorks with a range of SDR front-ends
ÅParallel decoding of Morse code signals 

across an entire passband
ÅStandard 3.5kHz audio 
ÅWideband I-Q up to 192kHz bandwidth

ÅDǊŀǇƘƛŎŀƭ άǿŀǘŜǊŦŀƭƭέ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ǎƛƎƴŀƭǎ
ÅUses a recognized call sign data base for 

sanity checking



нллуΥ ¢ƘŜ ǇƭŀƴŜǘǎ ƭƛƴŜŘ ǳǇΧ

Alex VE3NEA

Felipe PY1NB

Phil N8VB

Dick W3OA

Nick F5VIH
Pete N4ZR



The Reverse Beacon network

ÅA global network of skimmer 
receivers for both Morse 
code and digital protocols

Å~200  нпκт άǎƪƛƳƳŜǊǎέ

ÅGlobal coverage 

ÅHighest density in EU & NA 

http://www.reversebeacon.net



Reverse beacon network & The DX cluster

SM7IUN-# OH6BG-# N6TV-#

reversebeacon.net VE7CC-1 W9PA-4

SM7IUN SM5AJV AA6YQ

W9PA-5



The whole chain

Antenna SDR
Computer & 

software
RBN/Cluster You



What are the parts in a skimmer?



#1 Antenna

ÅShould be 
Åbroadband, preferably 1.8-50MHz

Åalways connected

Åbe immune to local noise or in a low noise 
environment

ÅDoes not need
Åto work for transmission

Åto be very efficient, SNR is more important than RSSI

Åto be large



#2 Receiver

ÅShould 
Åhave a digital quadrature output sampled at 48, 96 or 192kHz

Åbe wideband, preferably 1.8-50MHz

Åbe support multiple receiver instances

Åpreferably be networked (Ethernet)

ÅDoes not need
Åknobs and buttons

Åan audio chain



SDR receivers



#3 Host computer and software

Åά/² {ƪƛƳƳŜǊ {ŜǊǾŜǊέ ƻǊ άw¢¢¸ {ƪƛƳƳŜǊ {ŜǊǾŜǊέ
ÅDecodes the Morse code transmissions in the passband of 

the radio front end
ÅComputationally intense. RTTY more than CW. 
ÅCW is 5-25% on 2GHz Core i5 depending on bandwidth

Åάw.b !ƎƎǊŜƎŀǘƻǊέ
ÅConsolidates and curates streams of decoded call signs 

from several radio front ends
ÅAdds origin information
ÅControls daylight/twilight/night cycle
ÅEtc. housekeeping

ÅDecoding of the FT8 digital transmission protocol is much less 
computationally intense and can be done in the radio front end.



{ƪƛƳƳŜǊ άǎƛǘŜ ŀǊŎƘƛǘŜŎǘǳǊŜέRBN

Morse 
code

Radio 
Teletype

Digital
FT8

Windows PC



CW Skimmer Server

!ƴ άŜƳōŜŘŘŜŘέ /² {ƪƛƳƳŜǊ ǿƛǘƘ ¢ŜƭƴŜǘ 
interface for RBN Aggregator or a DX cluster 
node

8 × 91kHz segments shortwave 
bands = 10-15% CPU load on 2GHz Core i5

http://www.dxatlas.com/SkimServer



CW Skimmer Server
Simple Telnet feed with frequency, call sign, SNR, transmission speed and time

ÅTypically CW Skimmer Server does 
not report party stations, only 
ά/v-ersέ
ÅSpotting keywords: 

CQ QRZ TEST NA SS FD UP
ÅShort call signs (e.g. SE5E) should 

be repeated for secure spotting
ÅRemember that spotting is not 

guaranteed even if propagation is 
sufficient, e.g. due to interference



RBN Aggregator

Curates and aggregates spots 
before uploading to RBN cloud.
Negligible CPU load on host.

Telnet client for CW 
and RTTY skimmers.
UDP broadcast listener 
for FT8 skimmers.

http://www.reversebeacon.net/pages/Aggregator+34



The Reverse Beacon network

ÅA cloud service

Åά! ǎƘƻǊǘǿŀǾŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ Řŀǘŀ ƭŀƪŜέ
ÅAll data available for download

Å300,000,000+ data points collected since 2009

ÅExtensive suite of online analysis tools





ά¢ƘŜ wŀǎǇōŜǊǊȅ tƛ ƻŦ 5{tέ 
Red Pitaya 125-14

Å Based on Xilinx Zynq 7010
Å 28,000 logical cells FPGA 
Å 80 programmable DSP slices
Å 100 GMAC/s performance
Å 667MHz Cortex A9 MPcorewith 

Neon and CoreSight
Å Two 125MHz 14 bit ADC/DAC
Å Four 100kHz ADC/DAC
Å 16 GPIO

Å Started as a Kickstarter project 
Å Over 30,000 sold
Å Base ports for Ubuntu and Alpine Linux
Å Free Xilinx Vivadotool suite





ά¢ƘŜ wŀǎǇōŜǊǊȅ tƛ ƻŦ 5{tέ 
Red Pitaya 122.88-16

Å Based on Xilinx Zynq 7020
Å 85,000 logical cells FPGA 
Å 220 programmable DSP slices
Å 276 GMAC/s performance
Å 667MHz Cortex A9 MPcorewith 

Neon and CoreSight
Å Two 122.88MHz 16 bit ADC
Å Two 122.88MHz 14 bit DAC
Å Four 100kHz ADC/DAC
Å 16 GPIO
Å ABLNO XO <50fs jitter











Pavel Demin @ KU Leuven

http://pavel-demin.github.io/red-pitaya-notes/



CW and FT8 skimmers @ SM7IUN



Cloud-to-cloud: HA8TKS

https://dxcluster.ha8tks.hu



Cloud-to-cloud: University of Alabama

https://dxdisplay.caps.ua.edu



Cloud-to-cloud: DX maps

https://www.dxmaps.com



Cloud-to-cloud: VOACAP

http://www.voacap.com


