
Antenna Measurement Using WSPR 
An Involuntary Case Study.. 



CARA WSPR Presentation 2023  

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 is 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 Objective: 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 

 



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  



WSJT-X In WSPR Mode (Receive) 

Column of 
Interest 



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=amANwm4PqEI 

 

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


WSPR Raw Data (wspr.vk7jj.com) 

Click on MAP to Visualize Data 



WSPR Balloon AC3AU 10mW 

Click on path for details 



Import WSPR Data to Excel 

Convert SNR dB to 
linear value 

Calculate Average 
and Convert SNR 
back to dB  value 



Measuring Antenna Improvement 
(wspr.hb9vqq.ch) 

(2) Stations VE6JF 
Hears 

(1) Stations VE6JY Hears 

(3) Conclusion: 
VE6JY Hears more 
Stations Than I do! 



Measuring Antenna Performance (wspr.live) 

VE6JY 
hears 
stations 
to this 
distance 

VE6JF 
hears 
stations 
to this 
distance 

VE6JF Not 
hearing in this 
direction 

Note most 
stations heard 
are SE from 
Calgary 



Antenna Measurement – Configuration #0 

Antenna 2 

RSPDUO 

WSJT-X  Instance #1 & #2 
PC  

VE6JF/1 & VE6JF/2 

Allows 2 instances to run 
concurrently. Best Possible 
configuration. Fewer variables. Antenna 1 

ANT1 ANT2 



Antenna Measurement – Configuration #1 

Antenna 1 Antenna 2 

Receiver #1 Receiver #2 

WSJT-X  #1 
PC #1 
VE6JF/1 

WSJT-X  #2 
PC #2 
VE6JF/2 

Allows 2 instances to run 
concurrently. Assumes 
Receiver specs identical.  



Antenna Measurement – Configuration #2 

Antenna #2  

Receiver 

WSJT-X   
     PC  
VE6JF 

Only 1 instance. 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 

Antenna #1  



Phased Receive Antennas 



CQWWDX 
Contest 2024 



Questions? 

The end…. 
 
 

Bob Pease – His actual desk!  


