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Agenda APRS definition nodes and data on the APRS network APRS network on 2m types of APRS stations using APRS to track balloons launch prep and chase radio direction finding resources Jason Winningham, KG4WSV
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APRS – Automatic Position Reporting System APRS is a real-time tactical digital communicatons protocol for exchanging information between a large number of stations covering a large local area. developed by Bob Bruninga, WB4APR



real time – 10 minute net cycle time local ad-hoc uses: SAR, storm spotting, disaster recovery, races APRS-IS – APRS Internet system Jason Winningham, KG4WSV
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APRS on 2m ham band



1200 baud AFSK 144.390MHz national frequency digipeater (digital repeater) store & forward propagation of packets 2 to 3 hops (PATH) Igate (internet gateway) – connection between RF & internet
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APRS nodes and data



stations – home, cars, weather stations, hikers, balloons objects – storms, wildfires, launch site, predicted landing site messages – IM, weather info weather information – rainfall, wind speed, temperature, humidity telemetry other data
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APRS protocol stack



OSI reference model APRS network stack APRS app AX.25 RF



application presentation session transport network data link physical
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IP network stack application transport internet network access (data link + physical)
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APRS components APRS application – usually runs on a computer TNC – terminal node controller implements AX.25 protocol provides data link layer for packet communications think of it as a modem on steroids audio + control to radio, RS232 to computer, power Radio – receive only is useful! GPS receiver mapping not required, many use “mouse” type most APRS applications require NMEA output not required for APRS, but sure makes it nicer Jason Winningham, KG4WSV
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Kenwood TH-D7 complete APRS unit plots waypoints on GPS dual receive, can do voice and APRS simultaneously
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Kenwood TH-D7 position



heading & speed



status



relative position
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(with GPS)
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Kenwood TH-D7 useful accessories



1 4



wave superflex antenna



1 4



wave mag mount antenna



5 8



wave mag mount antenna



cigarette lighter power cable hand microphone



Jason Winningham, KG4WSV



APRS for High Altitude Ballooning



Kenwood TM-D700 mobile APRS transceiver – D7’s big brother advantages: more power, bigger display disadvantage: tied to the vehicle, can’t take it on foot
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Fixed Stations



digipeater desktop compter, TNC, radio Igate weather station
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xastir APRS client display
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laptop – all at once



position speed heading altitude dead reckoning report age dist/bearing to me plus data logging
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APRS software



APRS software capabilities chart: http://www.eskimo.com/∼archer/aprs capabilities.html xastir – runs on unix (or cygwin), Jason’s favorite UIview – most popular, but development has ceased APRS+SA – an APRS “add-on” for an old version of Street Atlas APRSdos – the original (maps are a bit crude) WinAPRS, APRS-SCS, APRSPoint, SmartPalm
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OpenTracker “dumb” tracker transmit-only cheap, small balloon features one output bit open source TinyTrack3 OpenTracker2 is in beta: will have command & control capabilities, good ballooning device if it can take the cold Jason Winningham, KG4WSV
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Mobile APRS



Mobile APRS configurations are usually one of Kenwood TH-D7 + GPS Kenwood TM-D700 + GPS tracker + GPS + radio laptop + GPS + TNC + radio PDA + GPS + TNC + radio mobile computing platform + GPS + TNC + radio
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standard client configuration



packet transmit rates, usually expressed as minutes between packets: mobile weather fixed messages & objects



1 to 2 5 to 10 10 exponential backoff



send status in position report, not separate packet use 3 hop path in this area: WIDE1-1,WIDE2-2 is recommended (Jason uses WIDE3-3)
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APRS component configurations



platform TH-D7 or TM-D700 TH-D7 & laptop computer computer w/ soundmodem or AGWPE OpenTracker digipeater



APRS protocol stack APRS application AX.25 D7 built-in D7 TNC APRS application APRS mode xastir D7 TNC PACKET mode APRS app external TNC soundmodem APRS app or AGWPE OT firmware digi firmware
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RF D7 radio D7 radio



OT TNC
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radio radio radio radio



APRS stations for ballooning



tracker – balloon payload mobile – chase vehicle digipeaters – relays data from balloon to chase teams and between chase teams Igate – relays data to internet, rest of world
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Balloon specific APRS issues at 5’ altitude, the horizon is 3 miles away; at 100’, 13.5mi; at 100,000’, 425mi all APRS operators in the southeastern US can hear the balloon, and the balloon can hear them if faster transmit rate is needed, use alternate frequency (144.34) do not receive on 144.39! if receive is needed for command & control, use alternate input frequency use an empty PATH above 25k’, 3 hop below if tracker is capable; use 2 hop throughout entire flight if not antenna: rubber duck, dipole, roll-up J-pole use timeslot for Tx (e.g. 47s after the minute) Jason Winningham, KG4WSV
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mobile laptop APRS rig components



laptop TNC radio GPS external antenna inverter or DC power supply USB/rs232 adapter for TNC USB/rs232 adapter for GPS USB hub serial, radio cables for TNC cig lighter splitter extra fuses
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Chase prep create launch checklist, make sure everyone knows their part list launch at www.arhab.org tell University Relations coordinate chase teams, frequencies, phone numbers know how your rig works, test before launch day predict balloon’s flight path / landing site get pictures, video (assign someone) be prepared for a long day, any terrain be on time! news crews, chase volunteers won’t wait all day Jason Winningham, KG4WSV
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The Chase



Safety First! – driver’s attention should on driving let the navigator track the balloon, talk on the radio, check the map communicate with other teams – it’s not a race to get there first, but a coordinated team effort to recover the payload Repect landowners – usually quite helpful if you ask, can be hostile if you don’t
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Direction Finding equipment when APRS fails 30mW tracking beacon or DF on APRS signal direction finding (triangulation)
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Retrieval



now what?



photo by Gary Dion, N4TXI Jason Winningham, KG4WSV
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Retrieval tools slingshot/reel/weights, 200’ strong line, gloves
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links



WB4APR’s site TAPR APRS clients launch listing EOSS kd7lmo OpenTracker xastir



eng.usna.navy.mil/∼bruninga/aprs.html www.tapr.org www.eskimo.com/∼archer/aprs capabilities.html www.arhab.org www.eoss.org www.kd7lmo.net n1vg.net www.xastir.org
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