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't started with one brilliant engineer...

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

”Canadian ham of the year” 2014

Ale)( Shovkoplyas e st Talent Technology Corp.
Senior Software Developer at Talent Technology Corp. 2] see contact info
Richmond Hill, Ontario, Canada &L See connections (116)
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Morse code decoder "CW Skimmer”

CW Skimmer 2.1 - Registered to Bjorn Ekelund

Eile View Commands Help
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B | @ P,  33% | Decoders: 34 of 34 SMR: 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”

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

sanity checking

e




2008: The planets lined up...

REVERSE BEACON NETWORK

:x:nu:g;nfw i ’ welcome main dx spots skimmers | downloads about | contact us
= o ¢a| =08 700011 BRNSRERS
il
s, Norwegian [ Map [ Satelite [ Hybrid |
Alex VE3NEA e Ses
e 3
Sreenland
S e d Sweden
B Finland
AV 5,
Dick W30A :
G
Ireland * l& Poland]) .
. nany A
FElee PY].NB . Pete N4ZR ok "" :u\m Ukraine
N ICk FSVI H FOWERED BY .+ France - ~ Romania

Gougle &
piscay
')8 Hahs =
! 180m/ 130m /20m /17m [ 15m / ! 16ml
world wide / zoom to US / zoom to Europe / zoom to North Atlantic

Terms of Use

show/hide my last filters

showing spots for DX call: LA3ZA rows to <how 1150 ‘vl

@ 2 —
J . search spot by callsign
/ \ de dx freq cqg/dx snr speed time
o £ B
B D & mecEIVER DLOLBS i LA3zA 35344 CW CQ [LoTW] 19 dB 16 wpm 2031z 22 Apr
P h | I N 8V B DL1EMY = LA3ZA 3534.3 CW CQ [LoTW] 29 dB 15 wpm 2028z 22 Apr
REIN DR1A = LA3ZA 35343 CW CQ [LoTW] 23 dB 15 wpm 2028z 22 Apr
LASEKA il= LA3ZA 3534.3 CW CQ [LoTW] 16 dB 15wpm 2016z 22 Apr
DF7GB = LA3zA 35343 CW CQ [LoTW] 19 dB 15wpm 2016z 22 Apr




The Reverse Beacon network

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

e ~200 24/7 “skimmers”
* Global coverage
* Highest density in EU & NA

http://www.reversebeacon.net

REVERSE BEACON NETWORK
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Reverse beacon network & The DX cluster

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

SM7IUN-# OH6BG-# N6TV-#
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The whole chain

Computer &
“ o




What are the parts in a skimmer?

i i1 people.data.users:
response - client.api.statuses.user_timeline.get(
‘Got', (response.data), 'tweets from', i.screen_name
len(response.data) H
ltdate - response.data[@] ['created_at']
ltdate2 - datetime.strptime(ltdate,"
today - datetime.now()
howlong - (today-ltdate2).days
howlong - daywindow:
i.screen_name,
totaltweets
J

i.scre

‘has tweeted in the past' , daywindow,
len(response.data)
response.data:
j.entities.urls:
k in j.entities.urls:
newurl - K['expanded_url']
urlset.add((newurl, j.user.screen_name))

i.screen_name,

'has not tweeted in the past', daywind

S s bt 01001
SRTRATIRY o

3 000600 0 0T X063
RS h
S vt e
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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
e 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 Q81R REVD
DIRECT SAMPLING RECEIVER




3 Host computer and software

“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

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

Skimmer Server v.1.6 - Bjorn Ekelund

| Status | Skimmer | Telnet | Operator | About |

Telnet Server
¥ Telnet Server DK
SDR Receives
v SDR Receiver 0K

| Activiy

Segment

Decoders 358

Spolsin30mn.  [421

Telnet Users 1

oK

Number of CPU's [
CPU Load a4
Signals Decoded [100.0%

Cancel Apply

B fogregmors

Sats | Sotten | Covechons  Patdnd  rifles  SormerTofic

Messages o he levers Beacon Nework Saver
Tharks forjoring the Revere Beacon Notwork

SkinmerCormections Sz
Connectod the SkmmerServer
(Fincorectcheck prinary Simmer

o ol vin Secondry S
came Pt

o ound.
Youhavet erty avaiaie o the BN Seve

Connecid o he REN Server

RN S Dat

214:42 o BB was ot shoningary rocuency cfestsfor yourSkimer

Spot e
ot usg MASTER SCP it
ot s sets o cals n BadCalls e
Notsende sptsFirquency s n tchedrecs e e
Not socing sots focall that ok ke 7 aguare.
Notsendig Vi spots SR <= 1

Lo User Conncon Status

Aregatoristening forlcal users o ot 7550,

s
Nomst Rt i changedo Smv day i

Stinmerraguency bard(): 700007040 101020101300 140000140700,
TBOG8 0180350, 161090-18101.0, 210000210700, 248900245200, 24625

Suanmer vakdaton vl s Nomn.Reconmend Nomal for W, Aggessiv for RTTY.

Spot iy showng ot sent o e REN
SI7IUN-#: 24074

-

Conbined Siimmers _ Seconday Skimers RTTYSdmSes  FTE

417
022 24272
417




Skimmer “site architecture”

Radio
Teletype

Digital
FT8

R E———— x
St || Tonr | o] A |

Tele! Server
¥ Tekel Senver 0
SDA Rssser

' SDR Receiver O

Decocer: =3 Harber of L[4
Spotsni0min 171 CPULoat  [id4%
Tenetams 7 S Decoded [{I0 0%

Erd Lo |

v v

[ R E————— x
St || Tonr | o] A |

Tele! Server
¥ Tkt Sener O
DA Reoser

+ SDR Receiver O

Decockn: [ dmberdcrns [T
Sposnomn [i21 CPuLsss  [iA4%
Tenellss [T Sigrals Decoded [T000%

Cd o | o

v v

Windows

BB Aggregator 5.3

Status Spot Fiters Connections  Patt3Chlst ini Files ‘Skimmer Traffic

Messages from the Reverse Beacon Netwark Server
‘Thanks forjoining the Reverse Beacon Network

‘Skimmer Connections Status

Connected tothe Skimmer Server operated by SM7IUN in JOBSMR.
(Fincomect check prmary Skimmer Operator Settings )
No problems with Secondary Skimmer connections found

You have the same PattaCh I filsthat is cumently availabls on the RBN Server.

RBN Connection Status
Connected to the RBN Server.

RBN Skew Data
At 14:422 the RBN was not showing any frequency offsets for your Skimmer(s)

Spot Fiters
Not using MASTER SCP fiter
Not sending spots for calls in BadCallstt file
Not sending spots  frequency is in NotchedFreas tt file
Not sending spots for calks that look like a gid square.
Not sending VHF: spots i SNR <= 1

Loeal User Connection Status

Agaregator listening for local users on port 7550.

in Fies
Nomal Rotation ini changed to SkimSny-dayii

Skimmerfrequency band(s) 7000.0-7040.0. 10102.0-10130.0, 14000.0-14070.0.

18068.0-18095.0, 18109.0-18101 0. 21000.0:210700. 243290

‘Skimmer validation levelis Nomnal. Recommend Nommal for CW, Aggressive for RTTY.

EEEEEEEEEEEEEEEEEEEEEEEEFEEEEEEEEEEEEREEERIEREREEFEE]

Combined Skimmers  Secondary Skimmers  RTTYSkimServ
‘Spat Display showing spots sert to the REN

&

Itttk it kbt kit ta t alad ad

SM7IUN-#:

14074.0
14074.0

7019.8
14022.2
14027.0
10119.0
14046.6

RZ3BP
ONBAT
URSTG
N4BP.

DB250NN
NBR

734/ IKLHIS

OEBSML

nANnANANNANNANANANAANANNANNANANANNANANNANANNANANAANAN

141,
1021 14172
14




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

http://www.dxatlas.com/SkimServer

Skimmer Server v.1.6 - Bjorn Ekelund

Status | Ekimmerl Telhet] Dperator | About ]

Telnet Server

v Telnet Server OK

SDR Receiver

v SDR Receiver OK

Activity
Segment Decoders
3 500.0 kH= 111
& 350.0 kH= ]
7 000.0 kH= 1€0
10 102.0 kH= 25
14 000.0 kHz £7
lg 0e8.0 kH= 1
21 000.0 kH= 4
24 850.0 kH= Q
Decoders 368 Number of CPU's |4
Spots in 30 min. 421 CPU Load 14.4%
Telnet Users 1 Signals Decoded |100.0%%
L OK Cancel Apply
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 Fiters Connections Patt3Ch It ini Files Skimmer Traffic ~ Combined Skimmers  Secondary Skimmers  RTTYSkimSery FT8
Messages from the Reverse Beacon Metwork Server Sp':'thﬁpla? showing spots sent to the RBN J
S DX de SM7IUN-#: 7013.0 Fe&Il 21 dB 22 WPM (CQ 16172
T e (e Mevees Hmmer (FhTt DX de SM7IUN-#: 7017.0 RK3Q/7 28 dB 24 WPM CQ 16182
DX de SM7IUN-#: 7009.56 HBS0BQR 27 dB 21 WPM CQ 16182
C u r‘ates a n d a gg regates S pots DX Se SM7IUN-#: 10116.0 IZ7wWMM 31 SE 30 WPM CQ 16197
. . DX de SM7IUN-#: 7038.1 YL3AIT 31 dB 15 WPM (CQ 16192
TETTE LITREITE £2LE DX de SM7IUN-#: 7026.6 DI16ZM 23 dB 28 WPM CQ 16202
- Connected to the Skimmer Server operated by SM7IUN in JOBSMR. DX de SM7PIUN-Z: 7019.7 GOCBO 18 dB 14 WPM (CQ 16202
b efo re u I O a d I n to R B N C I O u d (f incomect check primary Skimmer Operator Settings ) DX de SMFIUN-#: 14039.3 W7QC 10 dB 26 WPM CQ 16217
p g . Mo problems with Secondary Skimmer connections found. g§ SE gm;%ﬂm-z ;gﬁg E%i %; gg gg l‘\:m E% iggi%
i - ) ; i s \ e = 5 W

. . You have the same Patt3Ch st file that is cumently available on the RBN Server. DX de SM7TUN-#: 10114.0 RX3Q 35 dB 25 WPM CQ 16217
DX de SM7PIUM-#: 7011.3 RWEBLNZ 19 dBé 24 WPM CQ 16222
Negligible CPU load on host. AN Connecton S1tcs B i STNCE adoera Lok TR
] © DX de SM7YIUN-#: 14011.6 5SV0AMS 10 dB 19 WPM CQ 16227
CrrrEREL EiTe Rl S DX de SM7IUN-#: 10113.5 W3WP 24 dB 22 WPM CQ 16227
DX de SM7PIUM-2#: 7013.3 RI1ZY 21 dB 25 WPM CQ 16222
DX de SMFPIUM-#: 14080.0 EASEQ 2 dBé 12 WPM (CQ 16232
DX de SM7IUN-#: 14020.7 ZB2CW 6 dB 26 WPM (CQ 16232
DX de SMFIUN-#: 10110.0 LZ7DL 10 dB 23 WPM (CQ 16232
. RBMN Skew Data DX de SMFPIUN-#: 10118.4 YT2ZE 16 dB 20 WPM (CQ 1624Z
Tel n et CI Ie nt fo r CW DX de SM7PIUM-2#: 7011.0 RK4CT 22 dB 28 WPM CQ 1624Z
At 16:25z the RBN was not showing any frequency offsets for your Skimmer(s). DX de SM7PIUM-#: 7025.0 UABEED 15 dB 27 WPM CQ 1624Z
DX de SMFIUN-2: 7006.3 RU3EA 20 dB 21 WPM (CQ 16252
. DX de SMFPIUN-#: 14100.0 ZS6DN 10 dB 18 WPM 16252
DX de SMFIUN-#: 14018.0 S5V7EI 7 dB 26 WPM (CQ 16252
an sKimmers. Spot Fiters DX de SMPIUN-#: 7016.3 RU3KA 19 dB 21 WPM CQ 1626Z
. . DX de SM7PIUM-#: 7018.5 DL1GZH 14 dB 13 WPM CQ 16262
Mot using MASTER.SCF fitter. DX Se SM7IUN-#: 10119.4 GS8VL 35 SE 20 WPM  CQ 16262
° . . . DX de SM7IUN-#: 7038.2 RNGHI/B 7 dB 17 WPM CQ 16272
U D P b ro a d Ca St I Iste n e r Mot sending spots for calls in BadCalls tut file. DX de SM7TUN-2: 14028.4 KTV 17 dB 22 WPM €Q 16277
Mot sending spots if frequency is in NotchedFreqs b file. DX de SM7FIUN-#: 7007.0 OK3EE 42 dB 18 WPM CQ 16282
) § i DX de SMFPIUN-#: 10113.0 LZ2JB 15 dB 14 WPM CQ 16292
. Mot sending spots for calls that look like a grid square. DX Se SM7IUN-#: 10114.1 UB7K 33 SE 25 WPM  CQ 16297
. + _ DX de SM7IUN-#: 7025.0 UAGEED 19 dB 27 WPM CQ 16292
fO r FT8 S kl l I l l I le rS . Met sending VHF+ spots ff SNR <=1. DX de SM7IUN-#: 3520.0 R30R 8 dB 26 WPM CQ 16302
DX de SM7PIUM-#: J017.0 RK3Q/7 26 dB 25 WPM (CQ 16302
Local User Connection Status DX de SMFPIUM-#: 14052.0 IT9FRT 19 dB 14 WPM CQ 16302
DX de SMFIUN-2: 3541.0 DKSJIPL 17 dB 28 WPM (CQ 16302
Agaregator listening for local users on port 7550. DX de SM7IUN-#: 10114.1 UB7K 33 dB 25 WPM CQ 1630Z
DX de SMFPIUN-#: 14030.0 4Z4DX 23 dB 20 WPM CQ 1630Z
DX de SMFPIUM-#: 14028.5 HZ1TT 31 dBé 26 WPM CQ 16312
i Bies DX de SM7IUM-#: 7030.3 GOEV] 3 dBE 22 wPM (CQ 163127
: DX de SMFIUN-2: 7013.0 HB9ICI 6 dB 24 WPM (CQ 16317
MNomal Ratation ini changed to SkimSrv-gray ini DX de SM7PIUN-2: 3521.0 SP1IPM 22 dB 28 WPM (CQ 1632Z
DX de SM7PIUN-2#: 3518.0 UAGKAC 16 dB 23 WPM (CQ 1632Z
Skimmer frequency band(s): 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 16322
-14070.0, 14099.0-14101.0, 18068 0-18095.0, 18109.0-18111.0, 21000.0-21070.0, D ge SMPIUN-#: 10113.5 RW3WP 26 SB 22 WPM CQ 16327
Skimmer validation level is Nomal. Recommend Nomal for CW. Aggressive for RTTY. g§ d: gm%ﬂ:_ﬁ 1;81%8 Eﬁi—?—” ig dg gg :Em E% ig;g%
DX de SM7PIUN-2#: 7026.2 YT4EW 11 dB 22 WPM (CQ 1633Z

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



Frequency |kHz]

The Reverse Beacon network

1870.3

1854.3

1838.3

1822.3

1806.3

00:00 03:00 06:00 09:00 12:00

A cloud service

“A shortwave communications data lake”
e All data available for download

300,000,000+ data points collected since 2009
Extensive suite of online analysis tools

160m spots

OHOZ
SK3w
TKOC

Time [UTC]

SNR |dB]

44

33

00:00

REVERSE BEACON NETWORK

welcome | main dx spots skimmers | downloads about contact us

| Map | satelite [ Hybrid |

Sweden

Finland

Upfied I '
gdom
Ireland * l '\\. Poland Bellrusr

Ukraine

FOWERED BY

Google
! 180m/ 130m /20m /17m [ 15m [ 1 ! 1
world wide / zoom to US / zoom to Europe / zoom to North Atlantic

Romania

Terms of Use

show/hide my last filters

showing spots for DX call: LA3ZA rows to.show: |50

search spot by callsign

de dx freq cqldx snr speed time

DLOLBS il LA3ZA 35344 CW CQ [LoTW] 19 dB 16 wpm 2031z 22 Apr
DL1EMY = La3za 3534.3 CW CQ [LoTW] 29 dB 15wpm 2028z 22 Apr
DR1A = LA3zA 35343 CW CQ [LoTW] 23 dB 15wpm 2028z 22 Apr
LASEKA il LA3ZA 35343 CW CQ [LoTW] 16 dB 15wpm 2016z 22 Apr
DF7GB i= LA3ZA 35343 CW CQ [LoTW] 19 dB 15wpm 2016z 22 Apr

160m spots

09:00 12:00 15:00 18:00 21:00 00:00
Time |[UTC]






“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




Fast analog outputs Fast analog inputs
125 MS/s, 14 bits, 1V 125 MS/s, 14 bits, 21V

s e

/ \ 7/, \

Digital extension
16 1/0 ch., 125 MS/s, 3.3 V

Analog extension
~100 kS/s, ~12 bits, 0-1.8 V
4 SAR ADC ch., 4 PWM DAC ch,,

Microprocessor + FPGA

E
Dual core ARM-Cortex A9 Zync SoC i DDR3 RAM
: 512 MB
1
i. . i
i . . Daisy chain
N & .
: - microSD
b 4 OS drive & FPGA design
Ethernet _/ mls:\,?erl‘i'f B
1 Gb/s USB micro USB

5V,2A
OTG SO console



“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
Two 122.88MHz 14 bit DAC
Four 100kHz ADC/DAC

16 GPIO

ABLNO XO <50fs jitter




rp-f05769.local

Oscilloscope & Logic analyser STEMIab SDR Bode Analyser LCR meter
Signal transceiver
Generator

((SDR))

& ¥

RX ..
DFT Spectrum SDR receiver Vector Red Pitaya Application
Analyser compatible Network Store marketplace
with HPSDR Analyzer

Cnyte i
jupyter ) -
)

Feedback Python System Development

programming



Iy 17.19kB/s

SETTINGS~

EXPORT~

AUTO SCALE

H

IN1 20 mvidiv

o

Time 2 ms/div
Trig + IN20 WV
0ms
122.070kS/s

T L8| L8| L3 |22 0

w

l CURSOR

g

2
e



Iy 28.91kB/s

EXPORT~

CLEAR

Amplitude (dBm ]

IN1

Freq. unit:
{Range | kHz -
Start freq. End freq.
0 5
Peak Chi:

-34.685 dBm @ 0,37 kHz

Peak Ch2:
OVER RANGE

!
)
=S



& PowerSDR™ OpenHPSDR mRX PS5 - Charly 23 / HAMIzak / STEMIab SDR. Edition - Release Version: 20 ) - Commit: 7

Setup Memory Wave Equalizer XWTRs CWX  Diversity Collapse Linearity RA

£ 3 1 VFO B ~RX1Meter  TX Meter——
| =4 ] VD Sync Tune — T «  Fwd Pw
. 7 0_1 2 044 Step: - 125Hz - Signal Fwd Pwr
= = : VFO Lock | 196 dB
MON TUN - _
—— 40M CW 'm 10,120000 Save Fltnm1 TiT m
MOX b
oup peal 7.0025 7,005 7.0075 7010 7.0125 7,015 7.0175 7,020 7.0 225 |1 3579
.
REC | PLAY" 40 = - -
60 160 80 60
Master AF: 29 -80 40 30 | 20 |
I 100 - - h
120 17 15 12
RX1AF: 0 -t e e -
: e et st g e T, it Pt oo ettt ol st et e it
7.0025 7,005 70075 7,010 70125  7.015  7.0175 7,020 70225 7 = b
| VHF+ WWV GEN
RX2 AF: 4
I LSBT USB | DSB |
AGC Gain: 120 | cwiL “cwuT FM
I | AM | SAM | SPEC
Drive: 100 4450 9Hz 130 EdBm  7.009 993 MHz DIGL" DIGUT DRM "
- - - -
l Pan: l | 0. hx 1x 2x dx - - -
1.0k 200 750
-
SPLT| A=B | NR Speed: 30WPM [ APF 600 | 500 | 400 |
- Tune: O
TR 0 Beatl A<B| NB I g ! 750 | 100 | 50 |
- - - - Bandwidth: 150 [l e w———
IF>V A<B MUT — . ) 25 Var1 Var 2
I - = MNE T CTUN NG RX1] Gain: 3 [
[ 20131015 | IuFlIT1 ﬂﬂ IﬂmIT1 ﬂﬂ o Fan - il Shdatona ~CW Break I e /L -
L&) LE. o
—— Show TXCW - " : ———
[LOC 20:46:52] B Sync I MulhRX Frequency Semi Break-In Delay [nts] Shift | Reset

[cPuz 51 | L R | __ | Swap] M Show CWZero Line Pitch Freq (Hz): Low| 481[G| High| 731

EPEEPR S A




Pavel Demin @ KU Leuven

from ADC
B —

Pavel Demin - 1st

122.88 MSPS 122.88 MSPS 96-768 kSPS
16 bits 24 bits 32 bits
. ADC : complex : ——: CIC :—™=: FIR
. interface : - multiplier : Q, 14160-1280: —& @ 12 :
48-384 kSPS

cos |} -sin f : 24 bits

: DDS config : FIFO status

: : : register |

custom
IP cores

IT Engineer at Université catholique de Louvain

Brussels Area, Belgium

n Université catholique de
Louvain

7 Université Joseph Fourier -
" Grenoble 1

See contact info

8& See connections (94)

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

[ e N
N o s WN RO

© 0O N VA WN R

. List of components

Links

. Development machine

. LED blinker

. SDR receiver

. SDR transceiver

. SDR transceiver compatible with HPSDR
. SDR receiver compatible with HPSDR
. Embedded SDR transceiver

. Wideband SDR transceiver

. Multiband WSPR transceiver

. Multiband FT8 transceiver

. Pulsed Nuclear Magnetic Resonance
. Multichannel Pulse Height Analyzer
. Scanning system

. Vector Network Analyzer

. Alpine with pre-built applications




CW and FT8 skimmers @ SM7IUN
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Cloud-to-cloud: HA8TKS

Band: Use the slider to set the frequency range: 14000 kHz - 14105 kHz
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345° 15° L
VE3BXM IU1DUB ° Dxcall Radius: 20000 km 21:10  JAZSFD 7019.0 RTSC CW 21:12  CTANH 14000.0 YUIFW cw
k] o T o T T 1 = Spotter 330° 30° 21:10 EO7OUWC 7011.0 CS7AMH CW 21:12  EA5GP) 14210.0 W1WC 558
EERGRID VE3NFN 21:10  WAIVUY 7133.1 WI2DX 558 21:11  XROZRC 14012.0 W3LPL cw
7 m a - — 21:09 OY1R 7022.0 W3LPL cw 21:11 IK4LZH 14074.0 WA2CKA FT8
21:08 7P8LB 7092.0 HADSWL SSB 21:11 K7ZOo 14281.0 N5HA ssB
21:08  EOFOUWC 7011.0 UY2UQ CW 21:11  XROZRC 14012.0 K2KA cw
! 21:08  7P8LB 7092.0 EATIXZ 558 21:10  W3FOX 14218.0 1USCIP ss8
N 21:07 DE1SSU 7075.0 EATIMO FTE 21:10 XROZRC 14012.0 CN4KN cw
300° 60° 21:07  SO1WS 7018.0 LZ50W CW 21:03  EASGPJ 14210.0 KK4DAS ss8
21:07  EOFOUWC 7010.9 DFATY W 21:06 K7ZO 14281.0 WELEN ss8
b 21:06  HSOZMY 7160.0 1U0DZA 558 21:06  LUGFFZ 14074.0 EAIHCE FT8
ar 21:08 AQZHK /M 7121.0 SPEALT SSB 21:05 XROZRC 14012.0 SPEAEG cw
285° 21:05 7P8LB 7092.0 1206VZ 558 21:05 PQSVA 14050.0 EI21DE ow
w" Sy 75° 21:05  UT9EU 7140.0 1U4LEC SSB 21:03  HI3SD 14105.0 IV30KO 558
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77 21:03  KSWZS 7278.0 NORZ 558 21:02  CPGUA 14074.0 EAIHCE FT8
AN BN i > A /D150 RVE 270° a0° 21:0z 5568 7074.0 3ACC FTe 21:02 555G 14074.0 WAZCKA FT8
- D —— 56 21:01  RT6DE 7153.0 HL2WA 558 21:01  HRS/F2ID 14080.0 F2ID FT8
A A 21:00 HS0ZMY 7160.0 RTEC SSB 21:01 CESEIO 14074.0 EASHCE FT8
AM Bm cm D

F——— o D - . 20053 EA1TF 7075.2 EATIMO. FTe 21:00  XROZRC 14012.0 W2MIP cw
AL BL oL 0 aL 20:58 7P8LB 7097.0 RUZGT SS8 21:00 EAQAF 14074.0 WAZCKA FT8
-~ 255’ 105" 20:57 UT9EU 7140.0 URBES SSB 20:59 EABCXY 14171.0 KN2T ssB
“,‘ “ “ a ‘ 20:58 G2RCW 7075.8 EATIMO FTE 20:58 NG6FBL 14250.0 W3UF ssB
- — - - — 0 - 20055 9K2BS 7185.0 SPEENR. 558 20:56  PY4BL 14074.0 1U2ABV FT8
AJ BJ cJ EJ° T, 9 QJ 20:54  IUOLFQ 7074.0 7Z1AQ FT& 20:55 YVSOIE 14074.0 EAZHCE (ar:]
7 = PQSVA T N - . 20:54  JI4IKO 7074.0 721AQ FT8 20:54 HIZSD 14195.0 1U4LEC ss8
Al Bl y, Bl Al 4 13 240 120 20152 DK1RU 7133.0 CS7AMH SSB 20:52  EA3GCT 14074.0 WA2CXA FTe
5 = s 20052 AE4GS 7195.0 WSFKN 558 20:52  LUGFFZ 14074.0 1U2ABV FT8
AH BH cH L | BN Crsual 20:52  CT9/DL3KWF 7006.0 WiWC CW 20:51 ZWSSLABRE 14203.0 CE6TK ss8
20:52 PI7THM 70137 W3LPL CwW 20:51 VY1MB 14074.0 KC7CM FT8

i 5 56 at o
” / m Ee & o 135 20:51 RT6DE 7152.0 EW4GEC SSB 20:49 KE1VT 14074.0 1U2ABY FT8

- 8LB —
- o ki 9 20051 9K2BS 7185.0 HLZWA 558 20:45  XROZRC 14012.1 WASAQQ cw
BF - EF 1 o e 20:51  9K2BS 7185.0 SVIQWR SSB 20:48  WDSCCC 14207.0 IZ1UE ss8
[ Y 3 20:51 RAZVLZ 7074.0 SAECC FTE 20:47 LZ2HR 14202.0 CESTK ssB
BE ‘CE EE ¥ ES d Leaflet | Map data @ OpenStreetMap co 105° 1650 20150 5568 7074.0 721AQ ETE 20:47 CE6TK 14203.0 LZ2HR 558
180°

Development: HASTKS, THX for the idea 42551

https://dxcluster.ha8tks.hu



Cloud-to-cloud: University of Alabama

The University of Alabama

RF Propagation Analytics

Average (non-zero) QSO distance in km by band (zero indicates no Q50s in time slot)
Source: DXDisplay. Times in UTC.
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Documentation
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Show Solar Flux [ Include DX Cluster spots @
Include sample of WSPR spots [ | Filter & Redisplay | Smooth out points ¥ Line markers
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Data Filters

Start Date/Time (YYYY-MM-DD HH:MM) | 3/12/2019 7:29:39 PM (Z)
End Date/Time (YYYY-MM-DD HH:MM)  3/12/2019 9:29:39 PM (Z)

Heard in: | any ¥ | Include DX Cluster spots &

Include sample of WSPR spats [ | Filter & Redisplay

https://dxdisplay.caps.ua.edu



Cloud-to-cloud: DX maps
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B X WWW.DXMAPS.COM 18:57z
denvatoslemenis 2019-03-17 18:57 IK2QEB (JN55LD)
2019-03-17 18:54 ITOEB (JM99AX)
ROYALTY 2019-03-17 18:54 F8IIV (JN18BW)
FREE AUDIO 2019-03-17 12:50 IV3RJT (JNESSW)
TRACKS 2019-03-17 18:50 DLOIU (JOSOKG)
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2019-03-17 18:50 FEBNU (JO10KI)
2019-03-17 18:49 TASFA (KNSOUX)
2019-03-17 18:46 EISGSB (1051WU)
2019-03-17 18:44 KODMW (EN35)
2019-03-17 18:44 OZTIT (JOGSDF)
2019-03-17 18:44 G4CUI (1093FI)
2019-03-17 18:44 IZOFKE (JNG1FW)
2019-03-17 18:44 OZTIT (JOG5DF)
2019-03-17 18:44 EAZAAE (IN82KU)
2019-03-17 18:42 TASFA (KNI0UX)
2018-03-17 18:42 TROTTEL (JJ40RL)
2019-03-17 18:41 DLTJAN (JN49IF)
2019-03-17 18:40 IWOGYL (JM77TMMN)
2019-03-17 18:36 EATJZZ (IMBTEC)
2019-03-17 18:36 IKZWSO (JN450L)
2019-03-17 18:36 IVJOKO (JNGGIB)
2019-03-17 18:35 IK2YDJ (JN55)
2019-03-17 18:34 VK3KHZ (QF22PE)

2019-03-17 18:34 OZTIT (JOG5DF)
2019-03-17 18:34 EASBBFK (IL38B0O)
2019-03-17 18:34 EASBFK (IL38BO)
2019-03-17 18:34 SMAVEY (JOS9WK)
2019-03-17 18:34 DPOGVN (IB59VI1)
2019-03-17 18:34 TFAVHF (HP234WL)
2019-03-17 18:34 OZTIT (JOG5DF)
2019-03-17 18:34 EASBFK (IL38BO)
2019-03-17 18:34 EABBFK (IL38B0)
2019-03-17 18:34 DKEBFT/A (JN530E)
2019-03-17 18:33 IK4ZGX (JN54KV)
2019-03-17 18:33 5VIXRO (JJOGOF)
2019-03-17 18:32 IK4ASE (JN54PL)
2019-03-17 18:31 OE3IDE (JNTSXK)
2019-03-17 18:31 IT8ZZ (JMB2QD)
2019-03-17 18:31 FAWBL (JN25)
2018-03-17 18-30 IKEROF (INTOENY

WWW info: SFI=70 A=12 K=2-Unsettled SWX=Minor storm

14.218.0 85B
14.218.0 5B
14.074.0 FT8
14.215.0 85B
140744 FT8
14.032.0 CW

SVTEI (J106)
XROZRC (FF05)

9G20X (195)
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142180 SSB  5VTEI (JJ0B)
14.097.1 WSPR F1AGR (JND4RJ)
14.097.1 WSPR V53ARC (JGET)
14.097.2 WSPR F1AGR (JND4RJ)
14.097.2 WSPR GOCCL (JO02EF)
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14.097.1 WSPR HBITJM (JN26FQ)

2019-03-17 18:34 DL/PADEHG (JO325Q) 14.097.1 WSPR EATADI (IM77AI)
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14.097 1 WSPR PD1RA (JO22XF)
14.097 1 WSPR HZ15K (KL91)

14.022.0CW  E51DOM/MM (JFST)
14218.0 858 IK8BQE (JNTOEN)
14.218.0 88B  5V7EI (JJ0G)
14.218.0 85B 5VTEI (JJ0G)
14223.08SE IK8BQE (JNTOEN)
14.218.0 3586 XROZRC (FFO0G)
14218 0SSR XROZRC (FFNAY

GWTIONAAVT (IK14MI)

4399 km
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FT3
tnx4gso73s
nx FT8 gso

tnx for gso.73 up

Thanks Lads La Fheile Padraig
EN35==JN04RJ WSPR SNR=-29
JOB5DF==JG87 WSPR SNR=-22
1093FI==JNO4RJ WSPR SNR=-25
JNGTFW==J002BF WSPR SNR=-11
JOB5DF==JO02BF WSPR SNR=-23
ING2ZKU==JO02BF WSPR SNR=-24
up5s

ups

up 0.8 great ears!l Enjoi 3Y0I
Tnx QS0, 5/7 in Spain, 73
5to 10 up

nx for gso

QF22PE<=JN36FQ WSPR SNR=-25
JO325Q==IM77 Al WSPR SNR=-20
JOB5DF==JO02BF WSFR SNR=-20
IL38BO==JN04RJ WSPR SNR=-22
IL38BO==JO01DE WSFR SNR=-20
JOSIWK==IM7TAI WSPR SNR=11
IB59UH==JO02EF WSPR SNR=-26
HP24WL==IM77Al WSPR SNR=-22
JOBSDF==IM77TAl WSPR SNR=+2
IL38BO==JO02BF WSPR SNR=-3
IL38BO==JO22XF WSPR SNR=-21
JNESOE==KL81 WSPR SNR=-24
tnx

a great dxer..

mondo pescatori...
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Cloud-to-cloud: VOACAP

VOACAP Quick Guide

HF Propagation Prediction and Ienospheric Communications Analysis

by Jari Perkidmiki, OH6BG/OG6G

What is VOACAP?

VOACAP (Voice of America Coverage Analysis Program) s free professional high-frequency (HF) propagation prediction software from NTIA/TTS. originally

developed for Voice of America (VOA).

This "'work-mn-progress’ guide should get vou well started with the software. A more comprehensive discussion about the finer details of using the software can be
found in George Lane's book Signal to-Noise Predictions Using VOACAP. A User's Guide. The book is now available on CD-ROM.

There is now also "The Official VOACAP Blog” - well, it's not too official.

NOTE: Running automated scripts to access VOACAP services is strictly prohibited unless agreed upon in advi

VOACAP Online HF Predictions (Amateur Radio) — 21:19:43 UTC (10:19 PNM)

Select TX QTH: [ << Select a location => ¥ | or set Grid: | RF81gk | or Latitude:[-385482 | Longitude: [176.5275 |
Select RX QTH: [ << Select a locafion > v orset Grid: [JOBShj | or Latitude: [55.3791 | Longitude: [12 6476

FOLLOW ME ON TWITTER FOR THE LATEST NEWS

If you wish to keep abreast of the latest developments on the site, follow me on Twitter at: twitter.com VOAC

VOACAP PREDICTIONS FOR MARITIME HF

Using Maritime HF SSB transcetvers? [ have now launched a VOACAP HF propagation prediction site for M
hitp://veacap.com/'marine - work's in progress still. Comments & suggestions welcome.

VOACAP Online Prediction Services

http://www.voacap.com
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TX:-38.55, 176.53 | RX:55.38, 12.65 | Short: 17783 km — 11050 mi | 333°—39° | Mid: 35.4638, 143.0179 | Long: 22225 km — 13810 mi | 153° — 219° | Mid: -35.4638, -36.9!

Band-by-band Precicion | BestFREQ | REL & sDBW | Abyear Predicion | 05O window | season | pranner | P2p Grayine RELMap | sDBw
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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.mdb) — *
W 03-12 2106 2 Outgoing spot Spot zource status
| 9| sA [ 7 Histoy Cal[CTUILT 18400Feq Cistel| @ © © © @ © @ | | | )
0 E A 3 1 K NDtESl ﬂ Laocal | Hepu:urt| Stats | Prop | I:::unfig| Help |
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1824 6Ja500H Japan Chf | 20159-0312 2142 [OwW 18 dB 22WPM CO [JF2MWL-H  |VEYCC  [AS T Y| 1270 0Z
1 840,0| 7PELE Lezotho FTa (201590312 2141 |FTE normal EUOEU-G | CQDw EL T 297 0
7 092,0| 7PELE Lezotho S5B (201590312 2142 |onlyJa [V3IRIT CO EL T £30 D K]
10110,0[=RIZRC Juan Fernand| Chwf | 20159-03-12 2145 [Q5101711.82 (0TA SALC|EALZE, EITMRE |EL YT Y| 836 0z | & 3
p | 14 M20=RIERC Juan Fernand| Cwf | 200190312 2149 | =till 563 here DhABEM EITMRE (EL TN 538 D 7 aa
Sort Filter: 5GL [Meed F] Color codes
 Fist ¢ Call || [cezev #| AutoHide | Meed | Cal | DXCC | Freq | Tag | Band | Mode | Cont | Origin ||| gy veited i unwekdBorm
(" Last 0« FfEEl Audio .-'f-.ge LaTw edSL Mthn & 0 B unneeded B urwrkd counter
(" Rocw (7 Az ﬂ J - ¥ I f-qu—- MWeed F | NeedE| M+ EU | Cwiops | Unkiwn | Need5| My spu:nt| Myneedl B nconimd M special tag

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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