WSPR — Weak Signal Propagation Reporter
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Professor Joe Taylor - K1JT
« WSPR designed by K1JT
« Nobel Prize - Physics

« Developer of WSJT & JT65.

e Arecibo Moonbounce Expedition

http://physics.princeton.edu/pulsar/K1JT/


http://physics.princeton.edu/pulsar/K1JT/

QRP Signal Propagation

« Primarily a propagation measurement tool

« QSO claimed possible but nothing like PSK
e Primarily HF/MF, but VHF/UHF capable

e Similar to JT65 & FT8

e Low power (10W maximum)

« Low Dbit rate & small payload



Slow and Steady

e Transmits 1 second into even minutes
e Transmission lasts approximately 110 Seconds
« Effective rate is 1.5 baud

e Total payload is 50 bits

« Bandwidth approximately 200Hz

e« Minimum S/N Is -28db

« F1D Emission (Frequency Shift Keying)




Not A QSO Protocol

50 bit payload

28 bit callsign, 15 bit maidenhead, 7 bit power (dbm)
Simple Forward Error Correction

V2.0 allows multi-packet - more discrete maidenhead
Experimental QSO & GPS “hacks”

WSPR QSO contacts qualify for DXCC (100 countries)



Hacks / Mods

« APRS-WSPR
e Operation on other frequencies
« Redefine payload for better position resolution
« Send any of 43 ARRL Standard Radiograms
« Send any of the 14 Maritime Emergency Codes

http://aprs.org/aprs-wspr.html


http://aprs.org/aprs-wspr.html

Hacks / Mods

« QSO mode — 50 bit message size limit!
« Pico Balloons (small balloons w/light payload)
« Solar powered transmitters
« VHF APRS / HF WSPR
Around-the-world possible
WBS8ELK “Skytracker” 20 Meter WSPR
http://gmigliarini.wixsite.com/wb8elk



http://gmigliarini.wixsite.com/wb8elk

Standard Frequencies
« Like APRS, frequency standardization is critical

Band Dial freq (MHz) Tx freq (MHz)
160m 1.836600 1.838000 - 1.838200
80m 3.5592600 3.5594000 - 3.594200
60m 5.287200 5.288600 - 5.288800
40m 7.038600 7.040000 - 7.040200
30m 10.138700 10.140100 - 10.140300
20m 14.095600 14.097000 - 14.097200
17m 18.104600 18.106000 - 18.106200
15m 21.094600 21.096000 - 21.096200
12m 24.924600 24.926000 - 24.926200
10m 28.124600 28.126000 - 28.126200
6m 50.293000 50.294400 - 50.294600
2m 144.488500 144.489900 - 144.490100




Why?

e Provides real-time propagation information

« Good propagation with low power

« Antenna testing — low power requires efficiency
« Low power allows operation from Solar energy
 QRP equipment is ideal for implementation

e It's something to play with!



Software

« WSPR by K1JT, Professor Joe Taylor
e Original WSPR Software
Production version: 2.11/2.12 (Linux/Windows)
SDR compatible
Many functions are command line
WSPR specific
Beta version 4 available
http://physics.princeton.edu/pulsar/K1JT/wspr.html


http://physics.princeton.edu/pulsar/K1JT/wspr.html

Software

« WSJT-X by K1JT, Professor Joe Taylor

2nd Generation software

Production version: 1.9.1 (Linux/Windows)
Multl-mode: s, JT4, JT9, JT65, QRA6G4, ISCAT, MSK144, WSPR
Interfaced, can perform frequency hopping
Receive-only stations are very valuable as well
Sound card interfaced, no TNC needed
http://physics.princeton.edu/pulsar/K1JT/wsjtx.html


http://physics.princeton.edu/pulsar/K1JT/wsjtx.html

Software - Variants
« WSPR
e« WSJT-X
e Arduino with Si5351, Beacon - very low power.
« SDR 8 Channel Recelver.

e Raspberry pi based beacon — very low power.


http://physics.princeton.edu/pulsar/K1JT/wsjtx.html
http://physics.princeton.edu/pulsar/K1JT/wsjtx.html
https://github.com/pskerrett/gps-wspr-mept
https://github.com/PA7T/sdr_wspr
https://github.com/alfille/pibeacon

WSPRnNet.org

WSPR software (WSPR, WSJT-X) logs data
Recelved data is_sent via internet
Propagation is mapped

Useful for real-time band monitoring

Useful for tracking anything from boats ...




WSPRnNet.org

WSPR software (WSPR, WSJT-X) logs data
Recelved data Is sent via internet
Propagation is mapped

Useful for real-time band monitoring

Useful for tracking anything from boats to
Long Range Pico Balloons



Pico Balloon Launch
Early 2019 — possibly January

Recelving stations would be useful
Investigating use of Skytracker APRS/WSPR

WX4BK/N4BWR joint effort



Installing WSJT-X

Debian Linux Download/Install: Click Here
Redhat Linux Download/Install: Click Here
Raspberry Linux Download/Install: Click Here
Windows Download/Install: Click Here

Debian (Ubuntu) Installed using the Debian
Package Installer when opened, seamlessly.


http://physics.princeton.edu/pulsar/K1JT/wsjtx_2.0.0-rc4_amd64.deb
http://physics.princeton.edu/pulsar/K1JT/wsjtx-2.0.0-rc4.x86_64.rpm
http://physics.princeton.edu/pulsar/K1JT/wsjtx_2.0.0-rc4_armhf.deb
http://physics.princeton.edu/pulsar/K1JT/wsjtx-1.9.1-win32.exe

Configuring

« Click File - Settings, set call/maidenhead.

Settings

General | Radio Audio TxMacros Reporting Frequencies Colors = Advanced

Station Details

My Call: WX4BK My Grid: |EM73mY AutoGrid IARU Region:  All -
Message generation For type 2 compound callsign holders: Full call in Tx3 -
Display
Blank line between decoding periods Font...
Display distance in miles Decoded Text Font...

v| Tx messages to Rx frequency window
Show DXCC, grid, and worked-before status

Show principal prefix instead of country name

Behavior
Monitor off at startup Enable VHF/UHF/Microwave features
Allow Tx frequency changes while transmitting
Double-click on call sets Tx enable Single decode
Disable Tx after sending 73 Decode after EME delay
Tx watchdog: | 6 minutes 5
CW ID after 73 Periodic CW ID Interval: 0 =

% cancel || «/OK .



e Set your radio type If software controlling:
s 0

General | Radio | Audio @ TxMacros Reporting Frequencies Colors = Advanced

Rig: llcom IC-718 v‘ Poll Interval: |15 |*
CAT Control PTT Method
Serial Port: USB - ® VOX DTR
Serial Port Parameters RTS
Baud Rate: | 4800 h
Data Bits
e Default Seven Eight
Stop Bits
e Default One Two s
s None usB Data/Pkt
Handshake
® Default None split Operation
XON/XOFF Hardware 5 T Rig Fake It
Force Control Lines
DTR: ~ | RTS: - Test CAT

# cancel




 Select your audio source. Linux names look
odd, but Windows Is easier:

General = Radio | Audio | TxMacros Reporting Frequencies Colors = Advanced

Soundcard

Input: | alsa_input.pci-0000_00_14.2.analog-stereo - ||Mono ~

Output: |aLsa_output.pci—0000_00_14.2.analog—stere0 ~||Mono ~
Save Directory

Location: /home/brian/.local/share/WSJT-X/save Select
AZE| Directory

Location: /home/brian/.local/share/WSJT-X Select

Remember power settings by band

Transmit Tune

% Cancel «/ OK



You can pick from various modes by clicking on Mode

and picking the one you want. Here, WSPR Is selected:

File Configurations View Mode Decode Save Tools Help

uTc dB8 DT Freq Drift Call Grid

-

Stop Erase Enable Tx Halt Tx Tune v Menus
TR ] 14.095 600 -

Tx 1500 Hz

80 = Upload spots

L60 TXPCt20 % |~||y| prefer type 1 messages
r Band Hopping Tx Next

r40

Lon 37dBm 5W -

— 2018 Nov 13
4.dB 19:33:49

R | wsPR _oy120 |




You'll want to enable uploading spots, and maybe band
hopping. If all you want to do is logged received, disable TX and
just use an audio cable from your rig to the computer'

WSJT-X v2.0.0-rc4 by K1JT ) €

File Configurations View Mode Decode Save Tools Help

uTtc dB DT Freq Drift Call Grid
1936 ---------------------—- Receiving WSPR --------
1938 ---------- - - Receiving WSPR --------
1940 -------emmmmmmm e e eees Receiving WSPR --------

4 »
Stop Erase Enable Tx Halt Tx Tune ¥/ Menus
&
20m g g 14.095 600 Pwr

:30 Tx 1500 Hz | v| Upload spots
:60 Lol - ¥| Prefer type 1 messages
:40 v| Band Hopping Tx Next
:20 Schedule ... 37 dBm 5W
—= 2018 Nov 13
6dB 19:42:15

| Receiving [ wsPR 15/120



« A quick look at the waterfall:

WSJT-X - Wide Graph
v| Controls 200

L e ——
i i

19:46- 20

Bins/Pixel 2 || start 0 Hz *!| Palette| Adjust... | v!Flatten | | RefSpec == —— ——— | Spec30% |3

N Avg 5 ~| | | Default = | | | Cumulative s —_—
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