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Introduction

Objective

ADS-B is a part of the FAA’s NextGen plan to upgrade air traffic
infrastructure that will replace conventional ground based
radar. ADS-B devices on aircraft have two functions:

To begin development of an ADS-B out
system prototype that meets the 2020
mandate and is cheaper than the current
market average cost.



In: This system receives real time traffic (from ground
stations and other aircraft) and weather data (from ground
stations) that can be displayed in cockpit.



Out: Broadcasts an aircraft’s navigational information
encoded in a 112 bit ADS-B data message that includes:
aircraft ID, GPS coordinates, velocity, and heading.

Results

Hardware
Raspberry Pi 3 Model B




Common microcontroller
Easy to use
Built-in Wi-Fi allows remote access to system

Fig. 2 - Raspberry Pi 3

HackRF One

GPS data is sent to
aircraft via satellite




Aircraft then broadcast their ADS-B
data messages at 1090 MHz to
ground stations and other aircraft

Ground stations send received
ADS-B data to air traffic
controllers and ADS-B in
equipped aircraft

Fig. 1 - Visual representation of ADS-B

Software define radio (SDR) capable of
broadcasting/receiving
Large open source community
High sample rate, 20 million per sec

Fig. 3 - HackRF One

GNUradio



Free open source SDR toolkit
Block diagram interface writes code in Python

Finally, Google Maps was used to
display the location of the received
ADS-B messages. These locations
were verified using other ADS-B
software.

Future Work
 Use experiences from coding the in system to code the out system
 Integrate a GPS source into the Raspberry Pi - currently in progress
 Deploy an ADS-B system to a remote Raspberry Pi
 Develop prototype in compliance with technical standards:

Fig. 4 - Flow graph showing ADS-B decoding
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Then, our program was used to
decode the hexadecimal words.
These words were decoded using
compact position reporting (CPR)
and ADS-B formatting as defined in
the technical standard: RTCA/DO260B.

Software

Pilots may purchase an ADS-B device that comes with either
in, out or both in/out functionality.
The FAA has mandated that all general aviation aircraft be
equipped with ADS-B out by the year 2020, and to do this
1,000 to 2,000 aircraft would need to be equipped every
month. Right now, that number is only 500 to 700 per
month. A major reason for the low adoption rate is the
current price of roughly $5,000 for ADS-B equipment and
installation.

GNU Radio Companion was used
with the HackRF One to receive
112 bit ADS-B messages that
were than converted to
hexadecimal words, shown right.
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