«call
yotter

315°

40°

225°

330°

210°

345°

195°

15°

30°

Radius: 200(

45°

Shortwave robots and
reverse beacons

Bjorn Ekelund - Ericsson Research



13:03 lor 6 apr. w TF19%0 0

£ Tweet

000
@apr

My friend CX4AAU searching @bjornekelund SM7IUN's QSL
from the 70s

QOversatt tweeten

Tweeta ditt svar

© Q &/ &



SCA:M1-03
WASM + M

WSA: 425

WAZ: 1+ WRC:EU
DXCC :SWEDEN

To: Date. Tme Bana | Mode |Ur siss. PWwg. QSL.
4 Year Month Day] T MHZ & RST Watts
CXThAU F90913F (1938 28|55 | 5§ | 26 | PSE
Ris: Argonaut 509 Thanks for Q50!
d thegr PR Tube: 60Qs de:
4 :thnna : /B/orw

. Bjc;rn Ekelund

o 1 Gruvgatan 4
\SCaj # 313| 26050 Billesholm

Sweden

\ PRI\ (N



IBP  TheBeacons~  ToolsforlListensrs »  Pholos

NCDXF/IARU International Beacon Project

Transmission Schedule




-

i

it

{
“h

s St o

ﬁ .- Mixte
-\l-:f S
= .
- V K M
E ‘ -;aulhmn

1w
.|
I'v
ar

1 -
et 0 000000001

e Donnees cattographigues ©2009 |
/80"1’""ll’3°m,20m/‘|1m’15m/1 m/ﬂvrnl /

world wide / zoom to US / zoom to Europe / zoom to Horth Atlantic



't started with one brilliant engineer...

Alex Shovkoplyas, VE3NEA (b. 1965,
ex-URS5EMI, Canadian resident since 1998)

”Canadian ham of the year” 2014

Alex Shovkoplyas + 1st _ Talent Technology Corp.
Senior Software Developer at Talent Technology Corp. {1] see contact info
Richmond Hill, Ontario, Canada & See connections (116}




Morse code decoder "CW Skimmer”

E CW Skimmer 2.1 - Registered to Bjorn Ekelund

File View Commands Help
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B2 A M. 33% | Decoders: 34 of 34 SNR: 3 dB 20 WPM Tin: OFF

Published by Alex in 2008 after “seven years of thinking”.
Based on Bayesian statistics, a “kind of” Al.
Originally intended as a tool to manage DX pile-ups.



“CW Skimmer”

[T CW Shirese M

* Works with a range of SDR front-ends
* Parallel decoding of Morse code signals
across an entire passband
e Standard 3.5kHz audio
* Wideband I-Q up to 192kHz bandwidth
* Graphical “waterfall” illustration of signals
e Uses a recognized call sign data base for
sanity checking




2008: The planets lined up...

REVERSE BEACON NETWORK

welcome main  dx spots  skimmers downloads about contact us

Norwey | map | Satemte | Hyong |

Alex VE3NEA

Sweden

ST e ey

Finland

Dick W30A

Felipe PY].NB Pete N4ZR % o® Ukraine

NiCk FSVIH POWENIL B ; France

f - Romania

(',ov theciy = o

‘%k Mt e of Use
! {1 80m J F30m/20m /17 [ 16m / / I !

world wide / zoom to US / zoom to Europe / zoom to North Atlantic

show/hide my last filters

showing spots for DX call: LA3ZA rows to show: 50 w

search spot by callsign

de dx freq cqldx snr speed time
R D e DLOLBS E= La3za 35344 CW CQ [LoTW] 19 dB 16 wpm 2031z 22 Ape
P h | I N 8V B DL1EMY IS Laaza 3534 3 CW CQ [LoTW] 29 4B 15wpm 20282 22 Ape
DR1A I3 Laaza 35342 CW CQ [LoTW] 23 dB 15wpm 20282 22 Ape
LASEKA £ Lasza 35343 CW CQ [LoTW) 16 dB 15wpm 2016z 22 Apr

DF7GB ES Lasza 35343 CW CQ [LoTW) 19 di 15wpm 2016z 22 Apr




The Reverse Beacon network

REVERSE BEACON NETWORK

main welcome dxspots skimmers downlocads about contactus

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

| pian | satenite | Mige |

. Findand

e ~200 24/7 “skimmers” ~L
* Global coverage e Pt

Saudi -
Arabla

* Highest density in EU & NA

o E ’ .
\ Asuritania meli] | Niger L=
(“Nag” gudan

Nigeria - Ethiopla

T ¥’ Données cartographiques @2009 Europh Technotogiesigd: v it ns i ition
) /80m / 130m /20m /1Tm /15m / f10m / /
world wide / zoom to US f zoom to Europe f zoom to Horth Atlantic

http://www.reversebeacon.net



Reverse beacon network & The DX cluster

reversebeacon.net VE7CC-1 WO9PA-4 W9IPA-5

)

SM7IUN SM5AJV AA6BYQ

SM7IUN-# OH6BG-# N6TV-#
- - . B B




The whole chain

Computer &
“ o




What are the parts in a skimmer?




1 Antenna

* Should be
* broadband, preferably 1.8-50MHz
* always connected

* be immune to local noise or in a low noise
environment

* Does not need
* to work for transmission
* to be very efficient, SNR is more important than RSSI
* to be large




2 Recelver

e Should
* have a digital quadrature output sampled at 48, 96 or 192kHz
be wideband, preferably 1.8-50MHz
be support multiple receiver instances
preferably be networked (Ethernet)

e Does not need
* knobs and buttons
e an audio chain



SDR receivers

SRL Q8S1R REVD
DIRECT SANMPLING RECEIVER




“The Raspberry Pi of DSP”
Red Pitaya 125-14

Based on Xilinx Zyng 7010
28,000 logical cells FPGA

80 programmable DSP slices
100 GMAC/s performance
667MHz Cortex A9 MPcore with
Neon and CoreSight

Two 125MHz 14 bit ADC/DAC
Four 100kHz ADC/DAC

16 GPIO

Started as a Kickstarter project

Over 30,000 sold

Base ports for Ubuntu and Alpine Linux
Free Xilinx Vivado tool suite




“The Raspberry Pi of DSP”
Red Pitaya 122.88-16

Based on Xilinx Zyng 7020
85,000 logical cells FPGA

220 programmable DSP slices
276 GMAC/s performance
667MHz Cortex A9 MPcore with
Neon and CoreSight

Two 122.88MHz 16 bit ADC/DAC
Four 100kHz ADC/DAC

16 GPIO

ABLNO XO <50fs jitter




Pavel Demin @ KU Leuven

122.88 MSPS 122.88 MSPS 96-768 kSPS
16 bits 24 bits 32 bits
penTesnaseases sapnonsesseans | pesmssasmsnses
from ADC : i complex : ——: ol :
| itertace | — ; multiplier . guegl-clzaog M 2 ;
wrf fam | e
PN config i __ :  status
T e T L 1 et of corponents
t 1 l l 2. Links
____________________________________________________________________________________ . 3. Development machine
. custom ! Xilinx ; 4. LED blinker
| IP cores : 5. SDR receiver
................................................................................... 6. SDR transceiver
7. SDR transceiver compatible with HPSDR
8. SDR receiver compatible with HPSDR
9. Embedded SDR transceiver
10. Wideband SDR transceiver
11. Muitiband WSPR transceiver

Université catholique de
Louvain

. Multiband FT8 transceiver

[
N

Pavel Demin - 1st

IT Engineer at Université catholique de Louvain S Université Joseph Fourier - 13. Pulsed Nuclear Magnetic Resonance

Brussels Area, Belgium S Grenoble 1 14. Multichannel Pulse Height Analyzer
. {z] see contact info 15. Scanning system

I More Jp  see connections (94) 16. Vector Network Analyzer

et
~

. Alpine with pre-built applications

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



CW and FT8 skimmers @ SM7IUN




3 Host computer and software

e “CW Skimmer Server” or “RTTY Skimmer Server”

* Decodes the Morse code transmissions in the passband of
the radio front end

e Computationally intense. RTTY more than CW.
e CWis 5-25% on 2GHz Core i5 depending on bandwidth

 “RBN Aggregator”

* Consolidates and curates streams of decoded call signs
from several radio front ends

* Adds origin information
» Controls daylight/twilight/night cycle
e Etc. housekeeping

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




Skimmer “site architecture”
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CW Skimmer Server

An “embedded” CW Skimmer with Telnet
interface for RBN Aggregator or a DX cluster
node

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

T ECEEEgR (R e

http://www.dxatlas.com/SkimServer

Skimmer Server v.1.6 - Bjorn Ekelund

Status I Skimmer | Telnet | Operator | About |

Teinet Server

v" Telnet Server OK

SDR Receiver

v’ SDR Receiver OK

Activity
Segment Decoders
3 500.0 kH=z IlX
S 350.0 kH=z 0
7 000.0 kHz 1€0
10 102.0 kH=z 25
14 000.0 kH=z €7
18 0€8.0 kHz 1
21 000.0 XkH=z 4
24 890.0 kHz 0
Decoders 368 Number of CPU's |4
Spots in 30 min. 421 CPU Load 14.4%

Telnet Users 1 Signals Decoded |100.0%
"""" L0k | ceneel | ok |
v v




CW Skimmer Server

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

E@ 192.168.1.9 - PuTTY - m| x

* Typically CW Skimmer Server does
not report party stations, only
“CQ-ers”

e Spotting keywords:

CQ QRZ TEST NA SS FD UP

e Short call signs (e.g. SE5E) should
be repeated for secure spotting

* Remember that spotting is not
guaranteed even if propagation is
sufficient, e.g. due to interference




RBN Aggregator s —

Status Spot Fitters Connections Patt3Ch Ist ini Files Skimmer Traffic Combined Skimmers  Secondary Skimmers  RTTYSkimServ FT8
Messages from the Reverse Beacon Network Server SpothmpIay showing spots sent to the RBN ;
o DX de SM7IUN-#£: 7013.0 F6I] 21 dB 22 WPM CQ 16172
Thanks for joining the Reverse Beacon Network DX de SM7IUN-#: 7017.0 RK3Q/7 28 dB 24 WPM CQ 16187
DX de SM7IUN-#: 7009.6 HB90BQR 27 dB 21 wPM CQ 1618Z
Cu r‘ates a n agg regates S pots DX ge SM7IUN-#: 10116.0 IZ7WMM 31 35 30 WPM CQ 16197
) ) DX de SM7IUN-#: 7038.1 YL3AIT 31 dB 15 WPM CQ 16192
Skimmer Cornections Status DX de SM7IUM-#: 7026.6 DI&ZM 23 dB 28 WPM CQ 16207
- Connected to the Skimmer Server operated by SM7IUN in JOBSMR. DX de SM7IUMN-#: 7019.7 GOCBO 18 dB 14 WPM CQ 16202
befo re u Ioa d Ta to R B N C I ou d (I incomect check primary Skimmer Operator Settings.) DX de SM7IUN-#: 14039.3 W7QC 10 dB 26 WPM CQ 16217
. No problems with Secondary Skimmer connections found. g§ ge gm;%ﬂ:-: ;giig E%i %; SE gg :ﬂ'gm Eg iggg
. - q . . T M e o H 5 W

. . You have the same Patt3Ch lst file that is curently available on the RBN Server. DX de SM7TUN-2: 10114.0 RX3Q 35 dB 25 weM CQ 16317
DX de SM7IUN-#: 7011.3 RVELMNZ 19 dB 24 WPM CQ 1622Z
eg |g| e Oa O n Ost. REN Connection Status DX ge SM7IUN-#: 14006.0 LZ2HR 3 38 30 WPM  CQ 1622Z
T DX de SM7IUN-#: 14011.6 SVOAMS 10 dB 19 WPM CQ 16227
(CrrERmiimie fE fae DX de SM7IUN-#: 10113.5 W3WP 24 dB 22 WPM CQ 16227
DX de SM7IUN-#: 7013.3 RIZY 21 dB 25 WPM CQ 16227
DX de SM7IUN-#: 14060.0 EA5SEQ 2 de 12 WPM CO 1623Z
DX de SM7IUN-#: 14020.7 ZB2CW 6 dé 26 WPM CQ 1623Z
DX de SM7IUN-#: 10110.0 LZ7DL 10 dB 23 WPM CQ 1623Z
. REN Skew Data DX de SM7IUN-#: 10118.4 VYT2ZE 16 dB 20 WPM CQ 16247
Tel net CI Ient for CW DX de SM7IUN-#: 7011.0 RK4CT 22 dB 28 WPM CQ 16247
At 16:25z the RBM was not showing any frequency offsets for your Skimmen(s). DX de SM7IUN-#: 7025.0 UABEED 15 dB 27 WPM CQ 1624Z
DX de SM7IUN-#: 7006.3 RU3KA 20 dB 21 WPM CQ 1625Z
. DX de SM7IUN-#: 14100.0 ZSEDN 10 dB 18 WPM 1625Z
DX de SM7IUN-#: 14018.0 5V7EI 7 dB 26 WPM CQ 16257
a n S “ | “ I |e rS, Spot Fiters DX de SM7IUN-#: 7016.3 RU3KA 19 dB 21 WPM CQ 16262
) ) DX de SM7IUN-#: 7018.5 DL1GZH 14 dB 13 WPM CQ 1626Z
Mot using MASTER.SCF fitter. DX ge SM7IUN-#: 10119.4 GS8VL 35 ﬂB 20 WPM  CQ 16267
. ) ) y DX de SM7IUN-#: 7038.2 RNGHI/E 7 d8 17 WPM CQ 1627Z
U D P b ro a d Ca St I | Ste n e r Net sending spots for calls in BadCalls b file. DX de SM7IUM-#: 14028.4 K2TV 17 dB 22 WPM CQ 16277
Mot sending spots if frequency is in NotchedFreqs b file. DX de SM7IUN-#: 7007.0 OK3EE 42 dB 18 WPM CQ 1628Z
) ) i DX de SM7IUN-#: 10113.0 LZ23B 15 dB 14 WPM CQ 1629Z
. Not sending spots for calls that look like a grid square. DX ge SM7IUN-#: 10114.1 UB7K 33 ﬂB 25 WPM CQ 16297
) ; ~ DX de SM7IUN-#: 7025.0 UAGEED 19 dB 27 WPM CQ 16297
fOr FT8 Skl l I l l I le rS. Net sending VHF+ spots ff SNR <= 1. DX de SM7IUM-#: 3520.0 R3OR 8 dB 26 WPM CQ 16302
DX de SM7IUN-#: 7017.0 RK3Q/7 26 dB 25 WPM CQ 16302
Local User Connection Status DX de SM7IUN-#: 14052.0 IT9FRT 19 dB 14 WPM CQ 1630Z
DX de SM7IUN-#: 3541.0 DK5JPL 17 dB 28 WPM CQ 16302
Agaregator listening for lacal users on port 7550. DX de SM7IUN-#: 10114.1 UB7K 33 dB 25 WPM CQ 16302
DX de SM7IUN-#: 14030.0 4Z4DX 23 dB 20 WPM CQ 16302
DX de SM7IUN-#: 14028.5 HZITT 31 dB 26 WPM CQ 16317
ini Files DX de SM7IUN-#: 7030.3 GOEV] 3dE 22 WPM CQ 1631Z
: DX de SM7IUN-#: 7013.0 HB9ICI 6 dB 24 WPM CO 16317
MNomal Rotation ini changed to SkimSrv-gray ini DX de SM7TIUN-Z: 3521.0 SP1IPM 22 dB 28 WPM CQ 1632Z
DX de SM7IUN-#: 3518.0 UAGKAC 16 dB 23 WPM CQ 16327
Skimmer frequency bandis): 3500 0-3570.0, 7000.0-7040.0, 10102.0-10130.0, 14000.0 DX de SM7IUM-#: 7013.3 R1ZY 27 dB 25 WPM CQ 16327
-14070.0, 14099.0-14101.0, 18068.0-12095.0, 18109.0-18111.0, 21000.0-21070.0, DX ge SM7IUN-#: 10113.5 RW3WP 26 gB 22 WPM  CQ 16322
Skimmer validation level is Normal. Recommend Nomal for CW, Aggressive for RTTY. g§ d: gm;%ﬂ:_: 1281%3 E:ES(#M ig dg gg :-Em Eg ig;g%
DX de SM7IUN-#: 7026.2 YT4EW 11 dB 22 WPM CQ 16332

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



The Reverse Beacon network - =57

Finland

* A cloud service

E gdom ! Bel
frotand * _& Poland ke

* “A shortwave communications data lake” o ok

180m / F30m ! 20m I 17 [ 16m /

e All data available for download world wide /220 0 S <00 b0 Erope ! 20om fo North Atand

showhide my last filters

showing spots for DX call: LAIZA ows 0o shows - 50. v

300,000,000+ data points collected since 2009 . . V]

DLOLBS B LA3zA 3 {LoTW] 19 dB 16 wpm 20312 22 Ape
DLIEMY B3 Laaza Q [LoTW] 29 4B 15wpm 20282 22 Ape
L ] L] L] L ] e
e Extensive suite of online analysis tools Wi e g
y LASEKA B Lasza Q [LoTW] 16 dB 15wpm 2016z 22 Apr
DF7GB e LA3ZA 35343 CW CQ [LoTW] 19 dB 15wpm 2016z 22 Apr

160m spots 160m spots



Cloud-to-cloud: HA8TKS

Band: [20m + | Use the slider (0 sef the frequency range: 14000 ks - 14105 ks
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https://dxcluster.ha8tks.hu



loud-to-cloud: University of Alabama

The University of Alabwerne  Collete of Trineetng Conmputer Science

RF Propagation Analytics

Average (non-zerp) QSO distance m ken by band (zero indicates no QS0s wn time slot)
puren DXChvpday Tires m UL

Current

The Univetsity of Alabe s oo Trend
RF Propagation Analytics 2
Current Band Activity

, About +

Documesntation

Aoy 50 dsrancedhng

Current

Trending/Mistary

Stmta reportad

Destance Trend

¢ S——— ..' ',:.'::; or-12
Bands to onplay y AT Ty TR TR TN
s
2/1212078 0.00 00 AM (2} Mearas v Unided Statas

About -+ . Start DataTime [YYYY-MN, DO MH:MM)
End DataiTinw (YYYMAD0 HHAMY) DN22015 230859518 | (2) Mo of Prims: 10

Soow Solw Flie frndode UX Clinter sputy &
. Inchade satmphe of WSPR ks Fillor & Rodisplay | Smooth cut patts @ Line markery ¥

Data Filters
Start Date/ Tieow (YYYYMM O HHEMM) 391273098 72938 PM
End Dabe/Thmw [YYYYNMDD HHAMM)  D22013 52933 FM

Muwc tn; - BY ¥ Inclooe DX Clustar spots

Incsode sample of WEPK spots

https://dxdisplay.caps.ua.edu



Cloud-to-cloud: DX maps

Sie  Personsl  Rado Softwire  OX maps DX news . o Troewiale  (opn

DXMAPS 4.0 - QSO/SWL real time information ¥  (informati
[Wap) Uist | Graph[Chat|  [Eurcpe] AFica [N Amenica |5 Americs | Zaia [ Ocearia [World) | /Groy Ine + [ Select aptions v [ Modes i vy
LF-WF | VHFAup | (2200|600 m| 180 m|B0 m (00 m |40 m| 30 mf20m] 17 m| 23 m |12 m|10 m|all bands|Ticker)

Cacx o the map fof info.of Mat kcason |
Rightciick for mare cptions

Se Personi@d  Radio  Softwive DX maps DX news

mY e . s = Trwnsinte  Login
DXMAPS 4.0 - QSO/SWL real time information @
#ap [Uist] Graph [Chat|  [Europe] Africa | N.America | S America | Axia| Oceania| World| | /Gray ine * | Select options v | Modes Ui —" &

[CFWF]| wiraup |

(2200 m| 500 m| 160 m |80 m| 60 m [40 m| 30 m [20m| 17 m [15 m |12 m | 10 m| AR bands [ Ticker |

ST WWW,DXMAPS.COM 10:572 WWW info: SFI=T0 A-12 K=2.Unsettled SWX-Minor storm .
2019-03-17 1657 IK2QEB (M55LD] 142130558  SVTEI (J06) 4399 km
2018-03-17 1854 ITOEB (IMSSAX) 142120 SS8  XROZRC (FF05) 12851 ken Up & Tnx
ROYALTY 2019-03-17 1856 FEIIV (IN1BEW) 14074 0FTE  GWTIONARVT (1K 1404} &20 km FT8
FREE AUDIO 2019-03-17 18.50 WIRJT (INGASY 142150538  0G2DX (195) LOTW 4705 km tnx 4 qe073 &
TRACKS 2019-03-17 1650 DLOIY (AOSONG} 14074 4FT8  CEFME (FFAT) 12189 b tnx T8 qse
2018-03-17 18:50 FOBNU (IO 10%0) 14020CW  5X3C (KJBTMW) 6066 km tnx for qs0.73 Up
2019-03-17 1540 TASFA (KNSOUX) 142430588  SX3C (KJ01HWY) 4397 b
2019-03-17 18 46 EISGSB (051W) 14 2180SS8  SVIE (J305) 5100 km Thanks Lads La Fheds Pavaig
2019-03-17 18:43 KODMW (ENIS) 14997 1 WSFR FIAGH (ND4RI)  LoTW 5958 km EN3S<>JNOSRS WSFR SNR=-29
2018-03-17 18:48 OZAIT (JOGSOF) 14.957 1 WSPR VSIARC {J087) 8645 hm JOGSDE<-JG8T WSPR SNR=-22
2019.03-17 18:48 GAC (IDU3FY) 14097 2 WEFR FAAGH (IND4RL) LoTW 1010 km |0U3F I INOSRI WEFR SNR=-2%
2019-03-17 1848 IZOFKE (INGIFA)  14.087 2 WSPR GOCCL (JOC2EF) 1472 i INGTFW<»A0028F WIPR Shi=-11
R019-03-17 18 48 QI NT (JOBRSOF) 14 097 1 WEFR GOCL) (20028F) $5% km JOSSOF = JO028F WSPR SNR=-23
2019-03-17 16:44 EAZAAE (INS2KU)  14.097 1 WSPR GOCCL (JOG2EF) 1068 ke INSZKIJ<»JOO2EF WSPR SNR=-24
2019.03-17 1542 TABFA (XIG0UX) 142480558  5XIC (LI THW) 4397 bm uph
2019-03-17 1842 TROTTEL (JADAL) 142180536  OE3ZIC (INBEHH) 5361 km
2019-03.17 18 41 DLTJAN (INADIF) 142430888 SXIC (KIOIHW) 5727 km upA
2019-03-17 14 40 IWSGYL LMT7MN)  140220CW  ESTDOMMM (JFS7) 7796 km up 0.8 great earslt Enol 3V
2019:03.17 1838 EATUZZ (MEZEC) 142150588  9G2DX (L19%) LoTW 3571 km Trx QSO &7 m Spain. 72
2019-03-17 18.35 IKZWSO LUN450L1 14213038  SV7EI (1206) 4201 km 510 10 v
2019.03-17 1838 WIOKO (JNGGE) 14315088  9G20X (495 LoTW 8594 km
2018-03-17 18.35 IK2YDJ (JN55) 142180338  XROZRC (FF0S) 12580 km tnx for aso
2015.03.17 1838 VKIKHZ (OF22PE; 14,007 1 WSPR HESTIM (INJEFQ) 18524 b QF22PE <> INMEQ WEPR S8R=25
2019-03-17 18,34 DUPAENG (JO250) 14 087 1 WSPR EATADI (IMT7A)) 2000 ke J032Q<INTTAI WSPR SNR=-20
EACKGROUND 2019:03.17 18:34 QZNT (JOUSOF) 14 6971 WEPR GICLL (JO0ZEF) $55 km JOGSDF < JO02BF WSPR SNR=-20
MUSIC 12016-03-17 1534 CANGFX (IL3880) 14 037 2 WSFR FIAGR (INMRJ) LoTW 2218 km IL38BO«»JNOMR) WSPR SNR=-22
20190317 1834 EABUFN (1L3880) 14087 1 WEPR MUAFZ (JODIDE) LOTW 2774 4m ILIZBO<JO01DE WSPR SNR=-20
2019-03-17 18.34 SMAVEY (JDSOWK)  14.087 0 WSPR EATAD! (IMT7AI) 2755 km JOSHNK<IMT7Al WSPR SNR=-11
2016.03-17 1838 DPOGYN (BSIVI)  14.097.1 WSPR GICLL (JOMREF) 13675 b 1BSBUH<>JO028E WEPR SNR=.28
2015-03-17 1834 TFAVHF PS4WL] 14,097 0 WSPR EATADA (IMTTAL 3198 km HPBAWL<-IMTTA WSPR SNR=-22
2015-03-17 1838 QLN (JOOSDF) 14,097 0 WSPR EATAD! (IM77Al) 2415 km JOGSOF <>IM7TAI WEPR SNR==2
2019-03-17 18.34 CABBFK (IL380)  14.087 1 WSPR GACCL (JO0IEF) 2850 #m IL33B0<»JON2EF WSPR SHR=-3
[2019-03.17 1824 EABGFK (IL3880) 14,097 1 WSPR POIRA (JOZ2XF) 3094 bm (L3280 <>JOZ2XE WSPR SNR=-21
2019-03-17 18 34 DKBFTIA (INSSDE) 14097 1 WSFR HZ15K [KL81) LOTW 3860 km JNSSOE«<»KLDY WSPR SNA=-24
2016-03-17 1833 IKAZGX {INSAKY) 140220 CW  ESIDOMMM (IFS7) 8540 km tnx
2019-03-17 18,33 SVIXRO (I0S0F) 142180538 IKBBQE (JNTOEN)  LOTW 4035 km 3 great gxae
2019-03-17 18.22 IKASE (M84PL) 142180888 SVTE (1:0%) 4335 kn mondo pescaton
2016-03-17 1831 OEJIDE (INTAXK) 14 2180SS8  SVTEI (JJ05) 4857 km NOT XROZRC
2018.03-17 18:31 [TRZZ {LIMBAQD) 142230558 IKSBQE (INTOEN]  LoTW 282 km e sscaita ol serm
httpS//WWW dxma ps com 2019-03-17 1531 FAWBL (IN25) 14213038  XROZRC (FFOR) 12163 km gl
. . . 20190417 18 20 IKRROE LM EN 14 220 SSR XROZRE (FEOM) 12504 bm




Cloud-to-cloud: VOACAP

VOACAP Quick Guide
HF Pr Prech mod lenosphery C Arnalysin
by Jari Perbibmiki, OHERG OGEG
What is VOACAP?
is ee grofesmonsl high-frequency (HF) geopagatscy pred frwere from NTIA JIS, ceigimally

NOACAFR ()
developed for \oece of America (VOA)
Thus ‘work-1o-progeess’ guade should gt you well started v the soffware. A mores eby discussion aboat the faer decails of wsing the softoare can be

found i George Lame's book Sipual-2o-Nosse Pradictions Using VOACAP A User's Guade The book i mow available on CD-ROM.

There = sow also “The Odficial VOACAP Blog” - well, ir's not 100 official
NOTE: Rutumng suscesated scnipis tn eccens VOACAT serveces b strictly prodobued unlens agreed upom = ofy

VOACAP Onlme HY Predictions (Amatenr Radio) - 21:19:43 UTC (10:19 PAL
Sctect TX QT | v Soent s weben O il [T ot Lowtoor (ST | Longrwe [imS5TY

St RN TIL | s Swwct 3 ocaton - e Do | S0y w Laasse | SEITR Logeade 13604

FOLLOW ME ON TWITTER FOR THE LATEST NEWS

If vow wish 10 keep abrenst of the lmest develogmenss ou the ute, follow me on Tratter ot twattes com VOAC

VOACAP PREDICTIONS FOR MARITIME HF

HF SSB ”lm:mmMA\MCAPJGmmMmth
Ttp: voucap com mmine - work's m peogress sull. Comments & suggestions welcome |

VOACAP Online Prediction Services

™ «I” s e Huwu-um- AR — B M DL B0 L 2320 e (R0 | tll'—llf DR ]

© 20102019 Jak Fervim il iOHGEGL Jarvon Warnae ELIN) and Lube Sooppes (OEIGLV) - Goasitioon T - oo Masusd + Laxal oons

http://www.voacap.com
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Client software: SpotCollector

Part of the larger DXLab radio station management suite.
Integration with propagation prediction tools, call sign data base, station logbook, awards rule base, etc.

# SpotCollector 8.3.0 @ 2019-03-12 21:52 Z [CC,DXK, PF,DXV,PV] 6 entries (log: SM7IUN.mdkb) — *
W 03-12 2106 2 Outgoing spot Spot zource status
4| =] sF [ 7 Histoy Call [CTTILT 18400Feg Custer| @ @ @ © @& © @ | | | |
[: B A 9 1 K NDtESl ﬂ Local | Hepu:urt| Statz | Praop | I:::unfig| Help |
Freq| Call D=CCCountry | Mode |LastTime MHates Source Metwork, [LastOr| Ma [ SAJEU|AF [AS]  Odx|State|Heed| SPS |SPPmo
18206 3BE=F Mauritivz lglan| Cw' |2019-03-12 2144 [QSK 1822 25 DL1ROJ  |EIFMRE (EU ¥ 359 L&
1824 5(.JA500OH Japan Cwd (20190312 2142 |Cw/ 18 dB 22/ CO [JF2MWL-H# |VETCC  [AS ¥ Yol 1270 LZ
1840,0| 7PELE Lezatha FTE [20159-03-12 2141 |FTE narmal EUOEU-E | COD EU Yo 297 LZ
7 092,0| 7FPELE Lezatho S5E (201590312 2142 |onlyJa [W3RIT COD EU ¥ B30 ] 3
10110,00<RIERC Juan Fernand| Chf | 2019-03-12 2145 [QSX10111.88 [0OTA SAL|EALZE, EITMRE (EU Ol Y| 936 Lz | & 3
p | 14 M20=RIERC Juan Fernand| Chwf | 20015-03-12 2149 | =till BB here DhABEM EITMRE (EL YT 533 D 7 aa
Sort Filter: SGL [Heed F] Color codes
 Fist ¢ Call || [cezev #| AutoHide | Meed | Cal | DXCC | Freq | Tag | Band | Mode | Cont | 0Origin ||| g eited i onwekaBorm
" Last f« FTEEI Audio .-'f-.ge LoTw EQSL b rthi o B unnceded B unwrkd counter
(" Aoy Az ﬂ J - ¥ T f-usf—u Meed F | MNeed C | M+ EL | Cwiops | Ik | Meed S5 | My zpot | Myneedl B onconirmd B specialtag

http://www.dxlabsuite.com



What use is the RBN for me?

Antenna
Contesting DX-ing experiments

* Band openings * Band openings * Antenna directivity
* Band-map filler e Alerts for rare stations e Radiation angle
* Spots you * Propagation reports * A-Btesting

* Find clear spots
* Strategizing
* Benchmarking competition
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