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Generall APRS Concept

» Exchange Location Precisely and
Automatically via Radio

» Map Location of Active APRS Stations

» [rack Moeving Stations



Basic Components

» [ransceiver

» llerminal Node Controller (TNC/Modem)

» Computer

» GPS (Global Positiening System Receiver) optional
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Advanced Components

» Currently Kenwood makes an HT
that Incorporates all basic
components with the exception of
the GPS receiver

» Screen Shots
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Data Transmissions

» Each station pregrams their system to
transmit their location

» Location can be entered manually or
automatically via an attached GPS receiver



Balleoning APRS Concept

» Equip Balloon withian APRS station
» Continuously beacon position and altitude

» Ground! stations receive data
Use to track balloon flight

» |-gates Pass data into the Internet
Distant and non-amateur stations can track

~ederal Aviation Administration Live tracking via
=indu.com




Data Formats

» APRS — Several Different Formats

NOKKZ-3>APRS:@140003h3936.68N/10402.55W0063/008/A=005230
KG4YLM-11>TPSUVP,RELAY,WIDE:'pY npr'/>$7R}

» GPS — Several Different Formats

GGA String
W5VSI-11>APRS:$GPGGA,141740,3841.7501,N,09648.7576,W,1,05,1.06,448.9,M,-27.7,M,,*46

RMC String
W5VSI-11>APRS:$GPRMC,144448,A,3842.0341,N,09648.8991,W,15.694,4.2,060702,5.2,E*51



APRS Decoded

» Plain Trext VVersion

NOKKZ-3>APRS:@ /10402.55wO0 [/ /

.

Symbol Table Switch

Symbol

Longitude
104° 02.55 Min
West



APRS Decoded

» Compressed Version

KG4YLM-11>TPSUVP,RELAY,WIDE:'pY npr'/>$7R}

No embedded timestamp
Latitude = 40.593° N
Longitude = -104.03316° W
Altitude = 55,426.51 ft.
Speed = 86 knots

Course = 32.2° True



GPS Strings Decoded

W5VSI-11>APRS:$GPGGA, ;

W5VSI-11>APRS:$GPRMC,144440,A,

,09648.8955,W,1,09,1.02, =27.7,M,,*7B
|
Longitude
96° 48.8955’
West
,09648.8955,W, , ,060702,5.2,E*51
| __1

|
Date 06-Jul-2002 Magnetic Variation 5.2° East



APRS Data Preferences

» Plain Text over encoded unless time IS
critical

A human being can actually read and interpret
the data without the further assistance of a
computer

» Embedded timestamps greatly assist in post
flight computations

» Altitude Infermation IS required



Programs

» Many APRS programs are available
APRS-DOS
APRS-Plus (Aprs+SA)
Ul-View
APRS-Point
WINAPRS
Many more

» Tucson Amateur Packet Radio good source
WW\W. tapr.org



Examples ofi APRS+SA

» APRS+SA by Brent Hildebrand (KH2Z)
Decodes Most Formats of APRS data

Exports data to Delorme Street Atlas (+SA) for
mapping

Displays Messages and Bulletins
Displays Weather




APRS+SA

» Program Screen Shot
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APRS+SA

» Delorme Street Atlas Map of Data from APRS+SA

4
%5 All_Reports+A.sa9 - DeLorme Street Atlas USA Q@@
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APRS+SA

» [racked Moving Station
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Combining APRS and! High' Altitude
Ballooning

» APRS systems are placed on board the balloon and
at Ground Stations

» Allows in flight tracking| of the proegress of the
palloon (boeth Its location and altitude)

» Greatly enhances probability ofi quick recovery of
palloon systems



Using APRS+SA to Track

» Screen Shot of the History Tab in APRS+SA
showing the flight data
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Delorme Street Atlas Map

» [he track ofi a balleon flight (black line)
» Track Is updated LIVE during the flight
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|-Gating Into the Internet

» Locall Aprs Station with Internet connection
must ...

Receive APRS Data via RF packet radio station

Relay that Pesition data into the internet via
|-Gate software

» Ul-View very good I-Gate

» APRS-Plus can also I-Gate



Ul-View Gating into the Net

» Stations being lgated are being displayed
and recorded to a Log File
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Getting APRS data from the Internet

» Computer with an Internet connection

» Elther
APRS software
Web Browser



Ul-View

» While I-Gating Ul-View: can still receive data from: both RE and the Internet
» The CW#H### stations are all on the internet only and are Citizen's Weather Stations

] UI-View32 V2.03 [Precision Mapping V6 Server] M=1E3
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Browser Display.

» Findu.Com display off NOKKZ-1
» Note Raw Packet and time received data at top of window

findU: Position of NOKKZ-1

9.0 miles northeast of Parker, CO --- Report received 17 minutes 45 seconds ago
Altitude: 6230 feet
Raw packet: NOKKZ-1>APZSPY WIDE2-1,.qA0 KOANI:13931 50N/10435 50W-PHG2130/A=006230 Testing
AprsNetSpy
Google Sk O
= Zoom

neighborhood

findU links for -
v == I ) g
NIKKZ-1 : UNITED ST, [T —

- Nearbvy APRS activity
- Raw APRS data
- Metric units
- Nautical units
- Display track
- APRS Map Manager
coverage
- NexRAD Radar
- Topographic map -
_ Aerial Photo Click the map above for a zoomable map.

- photo-relief image




EAA Display.

» APRS reported position relative to VORS
» Must be pre-arranged with Russ Chadwick (contact EOSS webmaster for info)
» FAA Loves this capability in the Denver regional center

Balloon Tracking Report for TEST1763

Page generated at 2005-03-30 23:01:40 GMT
Last report recetved 3 minutes 26 seconds ago

’ﬁ bearing (magnetic) |distance (nm)
DEN Denver CO 162 42
PUB |Pueblo CO 341 49

The maps previous displayeed here are no longer available. Until there is a more permanent solution,
this is a link vou can use to see the position displaved on street level maps via MSN




Conclusions

APRS greatly enhances the flight experience for olbservers at the
ground station and! for anyone monitering the flight via APRS enabled
radio/TNC/computer systems or via the internet

APRS gives greater confidence to both Flight Controllers and Tracking
and Recovery coordinators with a more precise knowledge ofi the
current balloon trajectory infermation

APRS can be used to keep FAA apprised of your payloads location live
via the web (findu.com)

APRS Increases accuracy and speed in the recovery process



Visitors are always delighted to watch
the balloon’s live flight path via APRS




» Balloon Systems Recovered Rapidly
» Happy Tracking and Recovery Crew




Credits

» Bob Bruninga (fer APRS itself)
= [tteE//AverrushasRavAsmil/=Ritninea/aprs. ntml

» Brent Hildebrand (for APRS+SA)
= b S/ AN TARIE Ora /=i 27/ PSPl US/.

» Roger Barker G4IDE SK (for Ul-View)
= ittEE /AN DIEVIEW. O1 @

» Delorme for Street Atlas
= ittEE /WA, GEIBHNE. Cem

» EOSS Tracking and Recovery Team
= ttEE//AWMWAY. E0SS. 0Ka/E0Sss  rdil.

This presentation is available at:

http://www.eoss.org/aprs/



http://web.usna.navy.mil/~bruninga/aprs.html
http://www.tapr.org/~kh2z/aprsplus/
http://www.ui-view.org/
http://www.delorme.com/
http://www.eoss.org/eoss_rdf/
http://www.eoss.org/aprs/
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