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 How to receive meteor signals from CAMRAS 

 What do we see – or- hear  

 Some interesting observations 

 ‘Manual’ counting 

 Automatic counting 

 What next? 

 

Overview 
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How to receive CAMRAS 
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How to receive CAMRAS 
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How to receive CAMRAS 
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Warning:  
 
The audiostream is of good quality! 
The videostream is just a tuning indicator  (= poor  details,  for 
bandwidth reasons). 
 
So, use a secondary program to make signals visible. 
 



How to receive CAMRAS – 2 
WSJT example 
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? 
? 



How to receive CAMRAS – 2 
Using Spec-Lab for meteor 
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What do we see –or- hear 
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Ieper 

Dourbes 

GRAVES 

DT – Ieper     :   50W;  320km; 225° 
DT – Dourbes: 150W;  330km; 202° 
DT – GRAVES : xxMW; 600km; 188° 
   
 

     METEORSCATTER 
  

Listen to radiosignals,  
reflected against ionised  
head clouds and trails  
of meteors. 

Rx                                 Tx earth 

Rx                                 Tx earth 

Forward scatter 

Backward scatter 

Dwingeloo 



Rx Tx 

40 - 100 km 
height 

RC 

Earth 

Shortest path length:                 from TX via Reflection Center (RC) to Rx 
                                                                            (green dashed line) 
Simple horizontal model:  
                                   all meteors towards RC shorten path legnth  
                                                           (start with high pitch, lowering to carrier-tone) 
                                   all meteors away from RC lengthen path   
                                                           (start with carrier-tone, further lowering pitch )  

Path-length change induced  
Doppler-shift 
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DT 
Calculate –max- Doppler shift 

Meteor velocity (Vm) is 100km/s      Doppler :  fo = fs (C / (C +/- Vm) 
               fo= freq(observer) fs=freq(source)  C=speed-of-light 
If Signal duration 0.1 s     ->       trail length is 10km  
 
A: straight above Rx (or Tx) :  path legnth change is 10km in 0.1 sec (rounded) 
B: At RC there is no path length change (Doppler shift = 0) 

Rx Tx 

RC 

Aarde 

Dourbes: 50MHz -> max 1666 Hz GRAVES: 143MHz -> max 4767 Hz 

Piiieeuuuuw 
> 1000Hz 

Ping 
<10 Hz 

Fuut 
<50 Hz 

  Pieuw 
+/- 100Hz 

  Practice:  200Hz Practice:  50 Hz 



Some interesting observations 
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PING 
 
 
 
PIEUW 



Some interesting observations 
Graves: Planes, Iss trail, meteors and moon 
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Some interesting observations 
Note: moon doppler change 
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Some interesting observations 
Fast head echo and trailing ionised clouds 
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Some interesting observations 
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Doppler: 
20 Hz @ 50 MHz 
-> V = 120 m/s 
        = 432 km/h 
 
How is this possible? 



Some interesting observations - 2 
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Is turbulence rotating fast enough? 
Effect of high wind speeds? 
 
Can Meteorites cause 
A turbulent trail? 



Some interesting observations - 2 
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Chelyabinsk, 2013 



 

MORE interesting observations  



Simultaneous observations ! 
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Ieper Dourbes 



Simultaneous observations ! 

17-9-2018 EUCARA2018                                              20 

Ieper Dourbes 



Simultaneous observations ! 
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Ieper Dourbes 



Simultaneous observations ! 
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Ieper Dourbes 



Simultaneous observations ! 
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Ieper Dourbes 



‘Manual’ counting 
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‘Manual’ counting 
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Automatic counting 
purpose: Diurnal effect and maxima determination 
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Info, including Conditional script found via : 
http://cmhas.wikispaces.com/RadioMeteor 
http://cmhas.wikispaces.com/SLMeteor 
http://radio.meteor.free.fr/fr/en/logiciels.html#4 
http://www.rmob.org/livedata/main.php 
 

http://cmhas.wikispaces.com/RadioMeteor
http://cmhas.wikispaces.com/SLMeteor
http://radio.meteor.free.fr/fr/en/logiciels.html
http://www.rmob.org/livedata/main.php


 

Automatic counting 
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Automatic counting 
Detection level needed 

Average noise level +15 dB 
DETECT! 



 

Automatic counting 
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Automatic counting 
Detection levels 

Just for creating 
the graphs 



 

Automatic counting 
Courtesy Simon Dawes, 

Crayford Manor House Astronomical Society (CMHAS)  
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Automatic counting 
Details in script 
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Automatic counting 
every detection vissible in waterfall 
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Automatic counting 
Also storing pictures and logfiles 
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Automatic counting 
example log file 
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Date time power(dB) noise(dB) freq.(Hz)  duration 



 Improve filtering in CA file to suppress carrier (Graves) 

 Add Frequency based detection 

 Optionally Automate the colorgram 

 

 Create material for school projects  

 

 Options: 

 Study more on meteor trail turbulence 

 Triangulation 

What next 
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Thank you 



 http://websdr.camras.nl:8901/ 

 http://cmhas.wikispaces.com/RadioMeteor 

 http://cmhas.wikispaces.com/SLMeteor 

 http://radio.meteor.free.fr/fr/en/logiciels.html#4 

 http://www.rmob.org/livedata/main.php 

 http://brams.aeronomie.be/theory 

 https://www.imo.net/ 

 

 

References 

17-9-2018 EUCARA2018                                              35 

http://cmhas.wikispaces.com/RadioMeteor
http://cmhas.wikispaces.com/RadioMeteor
http://cmhas.wikispaces.com/RadioMeteor
http://cmhas.wikispaces.com/SLMeteor
http://radio.meteor.free.fr/fr/en/logiciels.html
http://www.rmob.org/livedata/main.php
http://brams.aeronomie.be/theory
https://www.imo.net/

