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e \What can | see”

 Why should | do this?




What can | see?

R

 Callsign / operator / aircraft registration
 Airline ICAO code then flight number (usually | — Goshe
e Charter flights not predictable | e Valparaiso

ALTE37
A2B10B

* General aviation uses “tail” (registration) number
e Airplane type
 B38M = Boeing 737-8 MAX KankakesQ pmi

eg.: N27251
pe code: B38M
oute: PIT-DEN-JAC

ltitude: 34000 ft
405 kt

ource: ADS-
RSSI: -17.5dBFS

* Unfamiliar? Search here



https://www.icao.int/publications/doc8643/pages/search.aspx

Why would | do this?

e Aviation enthusiast

* See “hidden” planes

o Curious about what is flying over your house

* Free subscription to sites/apps (FlightRadar24
Flightaware, etc.) that you teed with your data

John F Kennedy In

Newark Liberty Int

LaGuardia (KLGA)

Chicago O'Hare Int

Shenzhen Bao'an Ir

Boston Logan Intl |l




ADS-B: Automatic Dependent
Jrvelllance - Broadcast

Legend
GPS ADS-B Out

Constellation Satellite
Positioning | ADS-EBIn

Aircraft-to-aircraft

1090 MHz

large airplanes
Mandatory in the

US since 2020 978 MHz

| o small/general
with a few exceptions N | é aviation

ADS B
Radio Stations

, =
Air Traffic S éé

Control -



History Lesson

 How did planes report their position prior to ADS-B?

 They didn't — they were interrogated by ATC by a process called
secondary surveillance radar (SSR)

* (Ground radar sends (primary & secondary) —
Aircraft transponder receives (Mode S or Mode C, 1030 MHz) —
Aircraft replies with transponder code & altitude (71090 MHz) —
Collated by radar system and displayed to controller

* This is kept around as a backup to ADS-B

* We can still receive these signals from Mode S transponders,
and using multilateration (MLAT), identify their location using
other participating receivers nearby
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1090 vs 978

 \WWhat’s the difference?

* Aircraft transponders replied on 1090 MHz prior to ADS-
B, so the FAA reused the existing frequency

e This is sometimes called 1090ES

 Focus your efforts here, it will be way more
Interesting than 978




- microSD card

What do | need?

Raspberry Pi (or Orange Pi, or similar) ~$50-75

» Best price/value points to Pi 4 at this point

1 0r2 GB of ram is fine, any more is overkill

512 MB is possible but with limits in number of sites to feed

Power supply (get the branded one)

 Buy a name-brand endurance model
e Storage needs are low (32-64 GB Is plenty)
A case, or 3D print one in PETG!

Maybe: Wifi power plug, if it's in a remote location



https://www.microcenter.com/product/665122/raspberry-pi-4-model-b

What do | need?

 USB SDR adapter ~$40
e Some come with filter/LNA, some do not
 |f you want to run both 1090 & 978, you will need one SDR for each band

Supported Software Defined Radios (SDRs)

e Airspy Mini (expensive, but by far the best supported SDR for ADS-B/1090MHz)

¢ NoName Chinese 1090MHz SDR (direotly from AliExpress, also comes in various branded versions like airplanes.live, airfframes.io,
ADSBexchange) -- this is a fairly good RTL SDR with 1090MHz filter and a low noise amplifier - and it's in a blue metal housing which really
helps with heat dissipation and longevity
Rtl-Sdr.com v3 and v4 dongle (it appears that the v3 is slightly better for ADS-B use cases)
FlightAware pro stick (includes 1090MHz filter and a low noise amplifier - because of the plastic housing | prefer the one above)
RadarBox green stick (includes 1090MHz filter and a low noise amplifier - this appears to be slightly lower quality than the ones above)
RadarBox red stick (includes 978MHz filter and a low noise amplifier -- for UAT978)
Nooelec NESDR SMArt and SMArTee
Most other RTL2838 based USB sticks should work
SDRplay RSPla and RSP1b - other models might work as well




What do | need?

 Antenna - outdoors, if possible, mounted as high as you can ~$50

e (Consider obstacles: even a small increase in height can dramatically increase range
 (Check with heywhatsthat.com, but doesn’t know about buildings

* Type-N connector (antenna) = SMA (USB SDR)
» Common antennas for ADS-B:

» Quarter-wave ground plane (spider)
e (Colinear antenna

S0-239

SPIDER ANTENNA

Ground Plane formed by 4, 6 or 8 Slanting Radials


http://heywhatsthat.com
https://discussions.flightaware.com/t/three-easy-diy-antennas-for-beginners/16348/8
https://www.balarad.net

How to install

* Pick your feeder image
- PiAware

e Fasy, but only because of limited configuration

* Directly supports FlightAware, but can support anything with more work
& terminal access



https://www.flightaware.com/adsb/piaware/build
https://discussions.flightaware.com/c/flightaware/ads-b-flight-tracking/9
https://adsb.im/home

How to Install

* Use the Raspberry Pi Imager to copy the
image to your micro SD card

« ADSB.im is built into the Pi imager

° HOt

her specific-purpose OS” = “ADS-B

Feeder Image”

e You can either set up wifi In the imager,

OF I

- you don't, it will create a hotspot

tha

' yOu can connect to & share wifi

credentials

e 5

SID: adsb-im.feeder

o https://adsb.im/howto

Raspberry Pi Imager v1.9.4

Operating System

Back
Go back to main menu

ADS-B Feeder Image v3.0.0

Simple to use ADS-B Feeder Image that allows you to feed most of the public ADS-B
aggregators

Released: 2025-07-04
Online - 0.5 GB download


https://adsb.im/howto

How to Install

: ADS-B Feeder Setup ~ System ~
+ For ADSB.im: = it

Setup required parameters

If you are new to the ADS-B Feeder Image, please fill out the data below. You can use the location and elevation finder tool to find

* Try http://adsb-feeder.local/

your Latitude, Longitude, and Altitude based on your address.

= CO nn eCt tO |tS h OtS pOt |f yO U If you are seting up a stage 2 feeder to connect with already running micro feeder(s), indicate this below and fill out the data here for
d | d N U[ CO nf | g U re Wlfl the position you want to be the center of your combined map display.

If you re-installed the ADS-B Feeder Image and have made a RESTORE PREVIOUS BACKUP

backup of your configuration, you can also simply restore those

* Once you connect to the website, settings

yO U Wl | | n eed . Station Name (shows up on public maps if enabled later) my-awesome-antenna
Latitude (-90 .. +90 - please use 5 decimals, e.g. 45.12345) Antenna latitude
ot I_at ItU d e Longitude (-180 .. +180 - please use 5 decimals, e.qg.

Antenna longitude
-122.12345)

: Altitude above mean sealevel, rounded to whole meters Antenna MSL altitude (in m)
* | ongitude
Timezone  UPDATE TIMEZONE populate from the browser timezone by clicking the ‘'update t

o Alt'tu d e Of aﬂte ﬂ ﬂ a Which semi-anonymous aggregators do you want to feed? (Stage 2 setup unsupported with 907 MB of memory (1800 MB required)
O All O Aggregators with privacy policy O Pick individually O None (micro feeder) () Stage 2 setup (select these later)

e hittps://www.mapcoordinates.net =



http://adsb-feeder.local/
https://www.mapcoordinates.net

How to Install

e Feeders upload your data to commercial/enthusiast flight tracking
sites, which combine your data with all participating users

-B Feeder Pzmap Maps > Data Sharing Setup ~

« Commercial: ElightRadar?4, ElightAware, AirNav Radar, etc.

Data Sharing Setup

* These sites will give you the highest-tier membership
In exchange for feeding your data.

Enable privacy flag (ON = your site won't be visible at all on public aggregator maps - OFF = your site will be visible at an approximate
location.)

o An account iS reqUirEd SO they Can Update YOur prOfile, ® Enable MLAT (for selected aggregators supporting MLAT)
Or aSSOC|ate |t W|'th a Sharlng key that you |Oad IntO yOUI’ Select the account-less ADS-B aggregators you want to feed:

adsb.lol Fly Italy ADSB AVDelphi planespotters.net TheAirTraffic.com adsb.fi

fe e d e r HPRadar airplanes.live ADSBExchange

= EnthUS/aSt ADSBEXChange, ADSBfl, QDenSky Network, etC Select the account based ADS-B aggregators you want to feed:

flightradar24
Enter your two FR24 sharing keys (first one for ADS-B/1090, second one for UAT). For either or both of the fields you can also enter your

- - = email address and the feeder will request the corresponding key for you. Please note that requesting a feeder key by entering an email will
e Typ I ca I Iy, n o acco u nt I S req u I red y a | t h O U g h S O m e d O fail if you already have three feeders associated with that email address. In that case you will need to email FR24 support and request that
¢ they manually add another key for you (or simply use a different email address).
require one

e Some sites have geographic restrictions


https://www.flightradar24.com/
https://www.flightaware.com
https://www.airnavradar.com/
https://www.adsbexchange.com/ways-to-join-the-exchange/
https://adsb.fi
https://opensky-network.org

e Optimize!

* Reconsider antenna placement?
e Consider a filter or LNA? - Shopping list
 Add 978 UAT tracking?
* Will need another SDR, maybe another antenna

What'’s next?
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« ADSB.im “stage 2" setup
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* Other aviation related things that are not flight tracking”? = =
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https://github.com/wiedehopf/adsb-wiki/wiki/adsb-receiver-shopping-list
https://adsb.im/stage2
https://www.rtl-sdr.com/rtl-sdr-radio-scanner-tutorial-receiving-airplane-data-with-acars/
https://www.sigidwiki.com/wiki/VHF_Data_Link_-_Mode_2_(VDL-M2)
https://www.sarcnet.org/ais-receiver.html
https://adsb.im/faq
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