Using an SDR to track
planes with ADS-B
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Steps involved

The Radio

Make the antenna
Load the software
Track planes



//

% A//—\“‘ ——

But first — ADS-B (from wiki)

Automatic dependent surveillance-
broadcast (ADS-B) is a surveillance technology in
which an aircraft determines its position via satellite
navigation and periodically broadcasts it, enabling it
to be tracked. The information can be received by air
traffic control ground stations as a replacement
for secondary surveillance radar, as no interrogation
signal is needed from the ground. It can also be
received by other aircraft to provide situational
awareness and allow self-separation. There are several
types of certified ADS-B data links, but the most
common ones operate at 1090 MHz



https://en.wikipedia.org/wiki/Situational_awareness
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The Radio

This project is based around an RSP1a SDR

The RSP1A is a 14bit SDR that covers the complete
radio spectrum from 1kHz (VLF) to 2GHz
(Microwaves) with up to a 10MHz visible bandwidth
and the companion SDRuno software has all the
popular ham bands and shortwave broadcast bands as
“presets” for instant set-up.

Used on my FTdx101D as a wide band pan adapter with
cat control via SDR Uno software

ADS-B decodes use the SDR Uno API
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The Radio

Available from Ham Radio Outlet



https://www.hamradio.com/detail.cfm?pid=H0-015965
https://www.hamradio.com/detail.cfm?pid=H0-015965
https://www.hamradio.com/detail.cfm?pid=H0-015965

/////—\\ e

The antenna

Remember you tech exam?

12 Wavelength = 468/frequency in Mhz

468/1090Mhz = 0.429358 ft

0.429358 ft * 12 = 5.152294 in

5.152294 in * 2.54 = 13.08683 cm

13.08683 cm / 2 = 6.543413 cm (length of each portion of
the dipole)

Thanks to Dave Casler (KEoOG)
https://dcasler.com/home/ for the idea on the antenna.



The antenna

* [ used a piece of RG-8x with a
connector on the end.

* Strip back 6” of insulation
* Push the shield back over the coax
* Slip a piece of heat shrink over the

shield

e Trim center conductor and shield
to 6.54cm

* Heat shrink tubing to keep shield
in place
* Tube mount is optional




The antenna

* Another view of the antenna,
without the mount.




The software (SDR Uno)

SDR Uno is available at

This software is the SDR radio interface, and also provides
the API used by the next software component (Dump1090).

[f you have an old version of SDR Uno installed, remove it
and install the most current copy.


https://www.sdrplay.com/downloads/

The software (Dump1090)

Dumpiogo from the SDR available at

This strangely named software takes the ADS-B
packets from the SDR, and converts them to text.
Below is the output of DUMP1090

[ CTRL-C to EXIT - v1.46 High Perf Interactive dump1090
Flight Alt



https://www.sdrplay.com/downloads/

The software (VirtualRadar)

* Download from

* This software takes the output of Dumpiogo, and plots
it on a “radar” screen.

<% Virtual Radar Server

File TJools Help
Web server status

The web server is online Take Offine

1P Address User Last Request Bytes Sent  Last URL
127001 4/30/2020 2:4347 .. 11,771,984 /images/web-markers/top/Wdth-68/Hght-...

Show local address ~ | | Default Version ~ | [ offiine mode:

http:#/127.0.0.1/\itualRadar
Feed status

Total Messages Bad Messages ~ Aircraft Tracked
27 25

MName Connection Status
Receiver Connected 39,002

Rebroadcast server status
Confiquration None
- P Address Fort Bytes Buffered Bytes Semt  Bytes Discarded

Name



http://www.virtualradarserver.co.uk/

The software (VirtualRadar)

® Click on the link in the middle of the screen. Be
prepared to set your Lat/Long to center the screen in
your area.

Ix Virtus! Radar (8) x & o

< O @ 127.00VirtualRadar/desktop.htmi# o % 0 Yo @ @ -

M Gmail @ QRZ #fl eQStcc [ Timeis [ k85TX @ LOTW [3) Branditest KD PSKReporter | KISAW - DigitalVoi.. < Citicom [ Imported from i€ () Lifelock 12 KARSNEWS [3) Graybeard Outdoor.. [ CastBoolits [ TheBoreSite [ Tiinter [ APRS > | [ Other favorites
, N945G AD2F2D 1
* Private N949G

Civit

Piper PA-28 181 Archer Il P28A
sz2sn -1ys 1210Ks  1290° 1658mi 2542 None
Wake Turbulence:

Route:
Route not known

om net
Show on map : : Disable auto-select - Submit route

Tracking 8 sncrat Pause - List only visible
Sihouette Flag  Reg. ICAO  Callsign Route  Aitude  Speed
NOSOBH  ADABAS NIBOBH 103001t 29.0ks
N7SG  ACO9TF  NG7SO 53251 1140Ks
NO4SG  ADDFID  NOASG 525ft  1210ks
NOIFE  ADOTOA  NO3OFE 68001 1770Ks
697077  ADFFA1  CLEATZ 180251t 4480kts
N718DE AA1S N7180E 67251 1450ks
AED038  CLEATI 179250 4520kts
NAGEDH ~ AJCAAC  NAOEDH 2501 2010Ks
Powered by Virtual Radar Server
® SDRplay_ADS-8_Use...pdf o x

Open file
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Conclusion

ADS-B is not limited to the RSPiA. Other SDRs can be
used.

RTL-SDR -

Review of low cost ADS dongles -


https://www.rtl-sdr.com/a-high-performance-rtl-sdr-ads-b-receiver-build-guide/
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