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• Always interested in radio and have always been a SWL
• Extra Class Operator and BARC Member since April 2018
• Manage the BARC repeaters and networks

• Bachelor of Electrical Engineering from University of Dayton
• Ph.D. in Electrical Engineering from Purdue University
• Specialized in Digital Signal Processing/Communications
• Electrical Engineering Faculty at U.D. for 17 years
• Computers and Networking for 10 years
• Retired and enjoying a great hobby

• LRJ stands for Lori, Rachel, and Jacob (wife and two kids)
• Nephew is Jordan Westerkamp, football player University of Nebraska

JOHN WESTERKAMP, W8LRJ
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WHAT IS ADS-B?

 Aircraft can be tracked by other aircraft, via satellite, or via groundstations.

 Your ADS-B groundstation can feed aircraft flight information to the 
FlightAware network where others can track their flights.

 ADS-B data can be decoded with free software and if desired, displayed with 
a GUI.

 The ADS-B GUI allows you to select aircraft and display information about 
the flight (flight number, origin, destination, speed, altitude, squawk code) and 
the equipment.

 Looks a lot like what Air Traffic Control might see.  

 Automatic Dependent Surveillance–Broadcast (ADS-B) is an aviation surveillance technology 
in which an aircraft determines its position via satellite navigation or other sensors and 
periodically broadcasts its position and other related data, enabling it to be tracked.  
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ADS-B FLIGHT TRACKING
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ADS-B FLIGHT TRACKING
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WHAT DO WE NEED (INDOORS)?

 Antenna tuned to 1090 MHz

 Short Coax (RG-195 or similar low-loss at 1090 MHz)

 Bandpass filter centered on 1090 MHz

 Low Noise Amplifier (LNA) that passes 1090 MHz

 Receiver (USB dongle)

 Computer (Raspberry Pi)

 Bias-T software (rtl-biast) to power LNA over coax

 ADS-B decoder software (dump1090)

 ADS-B GUI (PiAware)  

1090 BPF

LNA

RTL-SDR

RPi

Note: Red items can be combined.

“Headless”
WiFi or Ethernet
to home network
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WHAT DO WE NEED FOR OUTDOORS?

 Antenna tuned to 1090 MHz

 Short Coax (RG-195 or similar low-loss at 1090 MHz)

 Bandpass filter centered on 1090 MHz

 Low Noise Amplifier (LNA) that passes 1090 MHz

 Receiver (USB dongle)

 Computer (Raspberry Pi)

 Bias-T software (rtl-biast) to power LNA over coax

 ADS-B decoder software (dump1090)

 ADS-B GUI (PiAware)  

1090 BPF

LNA

RTL-SDR

RPi

Note: Red items can be combined. Ethernet with PoE
to home network

Weatherproof
sealed case
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ENABLING BIAS-T
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MY ADS-B STATION
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QUARTER WAVE GROUND PLANE DESIGN

λ=c / f= 299,792,458m / s
f (Hz )

f=1090MHz

λ=0.275m

λ
4
=68.76mm

Note1: 45 degree angle helps impedance 
approach 50 ohms.

Note2: N-connector would be better.

m0ukd.com/calculators/quarter-wave-ground-plane-antenna-calculator/

http://m0ukd.com/calculators/quarter-wave-ground-plane-antenna-calculator/
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WEBSITES

 flightaware.com/adsb/piaware/build (Step-by-step instructions to build PiAware on RPi)

 rtl-sdr.com (General info on RTL-SDR and online store to purchase ADS-B parts)

 lna4all.blogspot.com (Site to purchase LNA4ALL from original designer)

 adsbexchange.com (Alternative ADS-B software)

https://www.flightaware.com/adsb/piaware/build
http://rtl-sdr.com/
https://lna4all.blogspot.com/
http://adsbexchange.com/
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