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Antenna Measurement Using WSPR

An Involuntary Case Study..
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CARA WSPR Presentation 2023

Weak Signal Propagation Reporter

WEPR Presentation and Live Demo, by Joel VEGE)

S Calgary Amater Redio ASsocistion c o
https://www.youtube.com/watch?v=Jo1xVfZ6fm8&list=PL6XEFY_SFi2M_v3GcZDSxelKEsT-fJsnq&index=6&t=8s




Objective: Comparing Antenna
Performance

* Measure SNR and Qualify Results
* Use of WSPR as a Means to an End!

* (1) Use Current 6BTV For Transmit

* (2) Add a dedicated RX Antenna System to improve SNR
* Loops and Active Verticals - Switchable
* NCC-2 Phaser



What 1is WSPR °?

* WSPR uses very low-power transmissions to send and receive signals
across long distances, often in conditions where traditional
communication would fail. These transmissions are decoded by software
and uploaded to a global network, allowing users to visualize and study
signal paths and propagation effects in real-time



How Does WSPR Work?

¢ Hams transmit WSPR signals - no answer is expected.

* Other stations receive it and decode the data, which includes information
like the call sign, location, power level, and more. This data is uploaded to
a central database where hams can analyze how their signals propagate

worldwide



WSPR Modes - Transmit

* Test your TRANSMIT antenna effectiveness. See where and how well you
are heard around the world.

* Perfect Tool to Test Transmit Antennas

 Useful For Other Stations to Test Receive Antennas or Propagation



WSPR Modes - Receive

Test your RECEIVE antenna (and/or Radio) effectiveness. See what
stations around the world you can hear and how well (SNR)

Perfect Tool to Test Receive Antennas

Access data anytime - Continuously stored in the WSPRNet database since
2008

My Obijective: Improve SNR over that of my TRANSMIT Antenna (When
used in Receive Mode) Use WSPR to MEASURE SNR Improvement of my
new RX Phased Antenna System



Fighting QRN - where It All started..

« CQWWDX CW Contest November 2024

14.040 14041

14042 14.043



Antenna Testing: A WSPR Application

* Propagation Reporting
* Real World Antenna Analysis Tool

* Take the Guesswork out of Antenna Evaluation - SNR Measuring




What’s all this SNR stuff anyhow?*

* Signal-to-Noise RATIO (SNR) is a measure used to quantify the quality of a
signal in relation to the background noise. It's essentially the ratio of the
power or intensity of the desired signal to that of the noise, expressed in

decibels (dB)

A higher SNR indicates a cleaner, clearer signal with less interference from
noise, while a lower SNR means the noise is more dominant, making the
signal harder to distinguish — if at all!

*Tribute to Bob Pease



WSJIT-X In WSPR Mode (Receive)

Column of
Interest

14.095 600

2025 Mar 18
19:19:32




Improving SNR - Example

* If you can’t measure it, you can’t improve it.
* How to measure SNR? -> Use WSPR

* Example: https://www.youtube.com/watch?v=amANwm4PqEl
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https://www.youtube.com/watch?v=amANwm4PqEI

WSPR Raw Data (wspr.vk7jj.com)

C M = wsprvkTjicom
EE ¥ Bookmarks a Exoppe u e haps D by Bookmaeks # Eadio Ganden D Radio E YOAC AR ::- SKCC Shed Pange ':,-JI Rt snice T adruilat E Resonant Frequency I Wiedcmme 1o Thie hos
[220 spots] 219 to 0 Click on MAP to Visualize Data

wspr.live search time was 0.044443629 secs

Table options § find duplicates eS|

help SaL charts map table search =
A tatu = | acatol RIS D .
** Click table cells for more info, **

y-m-d local txCall txGrid rxCall rxGrid MHz | SNR drift ¢ txAz® mode k/W spotQve
2025-82-27 20:12 KBCHY EM72gn VEBIF DO21lwd 18.1068062 -18 3 WSPR2 3112 1512
2025-02-27 28:88 KSCHY EM72gn VEGBIJF DO21lwd 18.106802 -18 WSPRZ 3112 1512
2025-82-27 20:086 NISF EM70fu VEBIF DO21lwd .186111 -27 WSPR2 651 149
2025-02-27 20:00 W4MGA FM17 VE6IF DO21wd 18.106822 8. -27 WSPR2Z 163608 3739
1&'-—'5 '"'2 27 19:56 NISF EM78fu  VEGIF DO21wd 18.106112 -20 W5PR2 651 167

19: K8CHY EM72gn VEGBIF DO21wd 18.106062 -26 WSPR2 3112 800
19: NSXXN/Z DMBlru VEGIF DO21wd 18.106128 ¢ -21 WSPR2 11725 4690
19; NSXXN/Z DMB8lru VEBJF DO21wd 3.106128 -21 WSPR2 11725 4690
19: ADBIO ENB1luf VEBIF DO21wd 18.10609 =24 WSPR2 13308 4180
19: NSXXN DME1ru VEBIJF DO21wd 8.106205 -38 W5PR2 11725 1675
WERBW EN72qr VEGJF DOZ21lwd 2.1686103 -208 W5PR2 12035 2158
2025-02-27 KSEB EN73chb VEGBIF DO21lwd . 16602 -14 W5PR2Z 11535 6921
2025-82-27 AGSZN EM12ou VEBIF DO21lwd .106813 -25 WSPR2 12378 3534
2025-02-27 : ADBIOD EN81luf VEGIF DO21lwd 186123 -28 WSPR2 133066 2660
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WSPR Balloon AC3AU 10mW

Canada

Laed States

Mexico

Gusternsla
Ncaragua

Coata Rice
Panama




Import WSPR Data to Excel

Convert SNR dB to
linear value

= 10~(K5/18)

SNR Linear Values
spotnum date (y-m-d) txCall xGrid rxCall xGrid MMz Watts - az mode KW spotQ version

2025-03-06 20:14 WWOWWVDN70mq VEGIF DO2iwd 14.09706 1360
03-0620:14 G4AHSE 1094 VEGJF DO2iwd 14.09716 33690
06 20:14 WQ4M FM19 VEBJF ‘ d 14.0972 15670
06 20:14 NSOTG EM36 VEGJF ) wd 1409714 WSPR2 11670
06 20:14 KOUO EMO7 VEGIJF 0021iwd 1409718 WSPR2 S640
13-06 20:14 KOCFW EN340q VEGIJF D021wd 1409719 2 WSPR2 3680
3-06 20:14 NOUDM DM78 VEGJF DO2Iwd 14.09705 WSPR2 7885
3-06 20:14 WATLNW DM37gd VEGBJF DO21wd  14.09708 358 WSPR2 7790
14 ACOMM DM&7 VEGJF DO21iwd 14.09711 342 WSPR2 16190
:14 KGBYGL CMS9 VEGJF DO2iwd 14.09718 20 WSPR2 14040
14 N6RJH DN13tp VEGJF DO2iwd 14.09704 11 WSPR2 851000

0:16 NISF EM70fu  VEBJF DO2iwd 14.09711 322 WSPR2

0:16 NORZW EM4E VEGIF DO2iwd 1409713 316 WSPR2
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Calculate Average
and Convert SNR 0.068404988

back to dB value 10G10(T227) | -11,64912229_




Measuring Antenna Improvement
(wspr.hb9vqgqg.ch)
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Measuring Antenna Performance (wspr.live)
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Antenna Measurement - Configuration #0

Antenna 1

ANT1

Antenna 2

ANT2

RSPDUO

VE6JF/1 & VE6JF/2

WSJT-X Instance #1 & #2

PC

Allows 2 instances to run
concurrently. Best Possible
configuration. Fewer variables.



Antenna Measurement - Configuration #1

Allows 2 instances to run
concurrently. Assumes

Antenna 1 Antenna 2 Receiver specs identical.
Receiver #1 Receiver #2

WSJT-X #1 WSJT-X #2

PC #1 PC #2

VEG6JF/1 VE6JF/2




Antenna Measurement - Configuration #2

Antenna #1 Antenna #2
Receiver
WSJT-X
PC

VEG6JF

Only 1instance. Requires manually
alternating antennas after a test
period. Some inaccuracy due to
changing propagation. May be
minimized by running WSPR for
short periods. Eg 10 minutes



Phased Receive Antennas

Transmit Andenna

114 Wavelength 172 Wavelength
nominal spacing Minimum Spacing
1110 Wavelength Miremum
slength Maximum

Secondary Active

Primary Actve
g Receive Arterna
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The end....

Questions?

Bob Pease - His actual desk!



