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GRANT PRELLWITZ

Å Prellwitz Computing Services started 1984

Å Harper College programmer 2001

Å FAA Certifications

Å Private Pilot 2004

Å Instrument rating 2006

Å FAA Ground Instructor (Advanced, Instrument) 2007
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Å RADAR ςAir Traffic Control Surveillance

Å The Automatic Dependent Surveillance ςBroadcast

Å Security Concerns

ÅWhat is Stratux

Å Stratux vs. Commercial

Å Building Stratux

Å In the Cockpit: weather & traffic

Å At Home: FlightAware & PiAware
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ATC SURVEILLANCE
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PRIMARY RADAR

Å High-frequency waves sent out

Å Measures time to return

By Unknown - FAA ASR-9/Mode S Service Life Extension Program Photogaller, 
transferedfrom English Wikipedia where it was uploaded originally by 
w:en:User:Dmcdevit, Public Domain, 
https:// commons.wikimedia.org/w/ index.php?curid=2762854



SECONDARY RADAR
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Mode A : 4 digit code
Mode C : + altitude

Transponder Types:

Mode S :  + aircraft call sign, fixed 24-bit address



HOW THE ATC SURVEILLANCE SYSTEM WORKS

RADAR Limitations

Å Line of sight

Å Accuracy decreases with distance

Å Requires ground station

Å 4 ς20 sweeps per minute

Å Location only sent to ATC

Å Expensive to maintain
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By Unknown - FAA ASR-9/Mode S Service Life Extension Program Photogaller, transferedfrom English 
Wikipedia where it was uploaded originally by w:en:User:Dmcdevit, Public Domain, 
https:// commons.wikimedia.org/w/ index.php?curid=2762854

Primary



ADS-B

6/28/16Chicago UniForum -- Raspberry Pi Aviation Receiver 9



ADS-B

Automatic ςNo interrogation

Dependent ςRely on others

Surveillance ςWho and where

Broadcast ςParty line
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ADS-B

1090ES

Å1090MHz

ÅAirlines 

ÅInternational

ÅCongested frequency

ÅNo weather

UAT

Å978MHz

ÅGeneral !Ǿƛŀǘƛƻƴ όōŜƭƻǿ млΣлллΩύ

ÅUS Only

ÅUncongested frequency

ÅWeather

6/28/16Chicago UniForum -- Raspberry Pi Aviation Receiver 11



ADS-B OUT
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ADS-B OUT
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Satellite to 
ground-based 

station



ADS-B IN

Traffic Information Service ς
Broadcast (TIS-B)

ÅTraffic direct from other aircraft

ÅGround stations integrate information

Å 1090ES, UAT, Regular RADAR returns

Å Limited coverage area

ÅDisplay on cockpit display

ÅPanel mount or Tablet
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FLIGHT INFORMATION SYSTEMS ςBROADCAST (FIS-B)

ÅWeather

ÅSubscription-free

ÅComparable to XM Aviation 
Weather ($35-55/mo)

ÅOnly on UAT
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SECURITY & PRIVACY
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SECURITY ISSUES

Å Eavesdropping

Å Jamming

Å Ground station flood denial

Å Aircraft flood denial

Å Message Injection

Å Ground Station Target Ghost Injection/Flooding

Å Aircraft Target Ghost Injection/Flooding 

Å Message Deletion

Å Aircraft Disappearance

Å Message Modification

Å Virtual aircraft hijacking

Å Virtual trajectory modification

Source: On the Security of the Automatic Dependent Surveillance-Broadcast Protocol 

Martin Strohmeierz , Vincent Lenders+, Ivan MartinoviczzUniversity of Oxford, United 
Kingdom +armasuisse, Switzerland 

arXiv:1307.3664v2 [cs.CR] 15 Apr 2014 

6/28/16Chicago UniForum -- Raspberry Pi Aviation Receiver 17



STRATUX VS COMMERCIAL
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WEATHER IN THE COCKPIT

1. No in-cockpit weather

Å Check before leaving

Å Get briefing on radio via Flight Watch

Å Must visualize weather

2. Garmin 496 Aviation GPS

Å $3000 unit (in 2007)

Å $55/month XM Weather  ($660/yr)

Å $13/month XM Audio ($156/yr)

Å Works on the ground or in the air

3. {ǇƻǊǘȅΩǎ {ǘǊŀǘǳǎ Ǿм !5{-B In

Å $800 unit (in 2014)

Å Single-band (978 UAT)

Å No weather subscription cost

Å No music, but iPad provides that

Å Power input broke, replaced with v2 dual band 
w/AHRS (Attitude Heading & Reference System)

4. Stratux ADS-B In

Å $130

Å Single-band (978 UAT)
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STRATUX

Å Build-it-yourself ADS-B In receiver conceived by 
Christopher Young

Å Raspberry Pi 2 or later

Å ADS-B antenna(s) using either single or dual RTL-
SDR (RealtekRTL2832U Software Defined Radio)

Å Optional GPS

ÅWiFito use tablet display for many electronic 
flight bag (EFB) applications

Å RaspbianOS (Debian-based)

Å Numerous languages:

Å DƻƻƎƭŜΩǎ Dƻ

Å C

Å Python

Å JavaScript/HTML 5

Å bash
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STRATUX VS COMMERCIAL

Stratux
Å Based on Raspberry Pi

Å Do-it-yourself, Upgradeable

Å Crowd-sourced testing

Å $75-$300

Å Single or dual (optional $25) band

Å GPS (optional $20-$35)

Å No AHRS (in development)

Å Case (optional $20-$50)

Commercial
Å Proprietary architecture

Å Prebuilt, Not upgradeable

Å Professionally tested

Å $500-$900

Å Single or dual band

Å GPS

Å AHRS (optional)

Å Case included

6/28/16Chicago UniForum -- Raspberry Pi Aviation Receiver 21



ADS-B WEATHER VS XM WEATHER
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ADS-B XM

METARs Yes. Low altitude stations provide data within 250-500nm. 
High altitude stations provide wider coverage

Yes, nationwide

TAFs Yes, within 250-500nm Yes, nationwide

Winds/Temps Aloft Yes, within 500-1,000nm Yes, nationwide

PIREPs Yes, within 250-500nm Yes, nationwide

Radar Yes, for CONUS and some local U.S. regions elsewhereYes, for CONUS, Canada, and PR

Satellite Clouds No Yes

TFRs Yes, within 100nm Yes, nationwide

NOTAMs Yes, within 100nm No

AIRMET/SIGMET Yes, within 250-500nm Yes, nationwide

Special Use Airspace statusYes, within 250-500nm No

From https://www.foreflight.com/support/xmvfisb/



APPS WITH STRATUX RECOGNITION/SUPPORT

Å Seattle Avionics FlyQEFB 2.1.1+ (iOS)

Å AvNavEFB 2.0.0+ (iOS)

Å Naviator(Android)

ÅWingXPro7 8.6.2+ (iOS)

Å FltPlan Go (iOS, Android)

Å AerovieReports(iOS)

Å AvPlanEFB (iOS, Android?)

Å iFlyGPS 9.4+ (iOS, Android)

Å DroidEFB2.1.1+ (Android)

Tested weather/traffic displays

Å ForeFlight 7+** (iOS) - weather, traffic. AHRS not 
functional

Å Avare(Android)

** ForeFlight has an exclusive relationship with AppareoŀƴŘ {ǇƻǊǘȅΩǎ ǘƻ 
market Stratus and does not support Stratux.
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BUILDING STRATUX
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PREBUILT

Å Open Flight Solutions https:// www.openflightsolutions.com/

Å Quick-build kit

Å $295, 

Å Dual band (1090ES, 978 UAT)

Å Fan

Å High gain ½ wave antennas

Å GPS 

Å Case

Å Support

Å No battery
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HARDWARE
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BUILDING STRATUX ςAVIATION RTL-SDR

Å RTL-SDR ςRealtek Software Defined Radio

Å Download Stratux-*.img.zip

Å stratux-v0.8r2-db130aab76.img.zip 719MB stable from http://stratux.me --ŎȅƻǳƴƎΩǎ site

Å stratux-v0.9b2-64710fe60d.img.zip 735MB pre-release from https:// www.reddit.com/r/stratux

Å Unzip to .img file (about 2GB)

Å Use Pi Filler (Mac) or Win32DiskImage (Windows) to write image to Micro SD card

Å Source available at https://github.com/cyoung/stratux so you can tinker & contribute
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STEPS WITH MAC
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START UP

Å Attach the heat sinks

Å Snap the Raspberry Pi board into the case and snap the case top on

Å Insert micro-SD card after putting the case top on

Å Plug antenna(s) into USB ports ς1 or 2 ADS-B, GPS

Å If using Raspberry Pi 2, plug in WiFi dongle. Not needed for RPi 3 or later.

Å Plug into RELIABLE 2+ amp power supply (red light must be solid on)

Å Green light should flash as the OS loads and the lights for the antennas should light

Å LŦ ǘƘŜ ƎǊŜŜƴ ƭƛƎƘǘ ǎǘŀȅǎ ŎƻƴǎǘŀƴǘΣ ǘƘŜ h{ ƛǎƴΩǘ ƭƻŀŘƛƴƎ ǇǊƻǇŜǊƭȅ

Å Connect a device to the STRATUX WiFi and point a browser to http://192.168.10.1
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STRATUX CONFIGURATION
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STATUS ςHTTP://192.168.10.1
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WEATHER
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TRAFFIC
Å Note responsive website

Å Basic Mode S has no position
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TOWERS
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LOGS
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AIRCRAFT DATA IN LOG
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SETTINGS
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CONFIGURATION/STATUS AND FIS-B 
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FLTPLAN GO ADS-B 
SETTINGS
Å Control what you want added to map 

screen

Å See current status

Å See age of data
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FOREFLIGHT ADS-B STATUS 
PAGE
Limited settings
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