Let’s Do APRS!
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Agenda

®* APRS - Introduction
Network overview

* Specific installations
On-going projects

* Plans and ldeas
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What is APRS?

* Automatic Position Reporting System

Uses brief packet radio messages to send
* Position

*  Weather
S Te_lemetry
: ;S\'hort text messages and status
* Landmark and navigation information
* Winlink email through APRSLink

2016-07-31 10:25:50 AKDT:
>APOT30,WIDE2-2,dAR, 216338.92N/14403.94W# 06.7V 76F Dot Lake KL7EDK




What is APRS?

®* A network of packet and GPS devices tied
together worldwide via igates and the internet

* V/UHF most common but HF (30m) is used.
* Trackers or weather stations — transmit only

" Two-way message-capable
" Mobile, handheld, laptop + radio + TNC

Internet gateways - igates

®* Regional coverage to hundreds of miles with
simple relays — no internet required



Basic |Ideas

wX network.
STATION
Your “PATH” defines how many hops
your signal will be relayed.

* Transmissions are relayed by “digis”
R . o : :

WX SENSORS .:ﬁ I \ : (digipeaters) to other stations in the
Some digis are “fill-ins” used to

improve coverage for low-power

APRS
NETWORK
stations and relay to wide area digis.

i —— Lol |
Kenwood and Yaesu make popular

APRS- capable HTs and mobiles. i

TNC and mterface cables widely 21?:11';SN \ N:;EISORK g-}:ﬁl-?[op.j

available. Use your dusty 2m radio!

Software clients are available for all
major platforms, including
smartphones.

-I INET GATEWAY
A radio is not required! Internet-

only connections are welcome.



APRS + Internet

The backbone of worldwide APRS is APRS-IS. Global servers.

Try connectingto
noam.aprsZ.iH 3_‘“*} You mus;; have a passcode to
| i first E login. Ask your client developer

or googlﬂ for a code generator.
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PockétPacket

APRSdroid

See http://www.aprs-is.net/ for complete details on configuration and login.




What Does APRS Do?

Think of APRS in two parts:
1. The network — the infrastructure

Radios, PCs, power systems, gateways, servers
The protocol supports short messaging.

Closed or open to the world — your choice.

2. The applications

Tracking and mapping — watch and manage teams and resources in
real time.

Navigation — “Objects” such as hospitals, meetings, and points of
interest are broadcast. Integrate with systems like Avmap.

Weather — NWS incorporates reports into the Civilian Weather
Observer Program (CWOP).

Short messages — exchange texts, landmarks, status beacons, and
remote system commands/responses.

PLUS Email!



APRS Goes Airborne

Circumnavigation of the globe is possible with a
small balloon. Tracked via APRS!
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Payload tratking and

system status via APRS.

Aero mobile stations
can be configured for
§ digipeating over a very
wide area for
emergency coverage.




APRS Objects

Transmit locations of meetings, repeaters, hospitals, etc.

%

Map tiles @ OpenStreetMap contributors, CC-BY-SA

Reported by 2RIVRS

Timestamp
Latitude
Longitude
Comment

8/11/16, 3:11 AM
64° 48" 40" N

147° 44' 54" W
Aug13 8to5 146.88
KL7KC

Search in Packet
QRZ.COM history

Callsign

N1TX
N1TX-10
DOTLK
PAKP
KL7YK-7
KL7BK
TETLIN
FRBNKS
AD4BL
FOXAK
KL7GG
KL7YK
KL7YK-2
KL2D-13
HAYSTK
KL1AZ
CNYNCR
KL7JFU-4
ANDRSN
MELAN
MILTAN
2RIVRS
AARC
FMH
146.880ED
TOK
FBXINFO
HAMFST
WL7CVG-3

Objects can be
shapes, not just
symbols.

National
Weather Service
uses shapefiles
to show weather
warnings.

Other shapefiles
might include
flood zones,
wildfires, or
restricted routes.




APRS Messaging

-.--" S \ ( \

Send short messages to individuals or groups.

* 67 characters for a message and up to 43 for a
comment — but some radios can’t display all

* Multi-line messages sent as multiple SMS
Broadcast to CQ, QST, DX, etc.

Custom IDs like AARC, KL7KC, SAR-1 possible

C@ -_.‘,T'mands telemetry, system voltage, status,

1\' v

conﬁg changes to/from remote equipment.

See https://www.winlink.org/APRSLink for complete command set.




APRS Messaging + Email = APRSLink

. e g1 First send login message to WLNK-1. | have
Via WinLink R
logged in and send ‘L’ to list messages

WLNK-1>N1TX-11: Hello N1TX-11

N1iTX-11>WLNK-1: L

WLNK-1>N1TX-11: 1) 08/06/2016 20:40:45 //WL2K Test message 560 bytes
WLNK-1>N1TX-11: 2) 08/06/2016 20:40:45 Re: Re[2]: //WL2K Opinion 2817 byte
WLNK-1>N1TX-11: 3) 08/06/2016 20:40:45 Re[2]: //WL2K Opinion 2498 bytes £ ]
WLNK-1>N1TX-11: 4) 08/06/2016 20:40:45 Re: //WL2K Opinion 1983 bytes INBOX

: 5) 08/06/2016 20:40:45 Re: //WL2K Opinion 1473 bytes
:R1
: //WL2K Test message Fm:SMTP:kl2r.akradio@gmail.com Msq:Current weat
LNK-1>N1TX-11: her conditions cloudy. Temperature 62 degrees. Winds light, vari
WLNK-1>N1TX-11: able. Visibility 12 miles in light haze. -- Larry L. Ledlow, Jr
=1>N1TX-11: . KL7/N1TX Two Rivers Contest Club KL2R

Five messages are listed. Send R 1 to read message #1.

INTERNET ADDRESS!

See https://www.winlink.org/APRSLink for complete command set.




Getting Started Suggestions

Decide where you want to start — Mobile, portable, home,
remote? Tracker, messaging, mapping, weather?

Almost any 2m or 70 cm FM radio will work.

BEWARE of inexpensive Chinese radios, as some have audio artifacts and are
unable to decode reliably.

Argent Data OpenTracker3 TNCs are solid performers, come in different
form factors, and can be remotely controlled. Scripts and password

control. Byonics TNCs are good and less expensive, but not as feature-
rich.

Recommended clients: APRSISCE/32 (Windows). PocketPacket (iOS and
OSX). XASTIR (Linux). Build maps automatically.

IGate: Single board computer units do not require a separate PC or TNC.

Network, radio, weather, telemetry interfaces. See Microsat WX3IN1
Mini and Plus 2.0 models for < $150 or build a Pi-gate!



Getting Started Suggestions- 2
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Getting Started Suggestions- 3

Some radios can
tune automatically
to repeater
“objects” on APRS
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Getting Started Suggestions- 4

Dedicated smartphone apps:

iIOS — APRS Mobile, PocketPacket, APRS Pro
Android — APRSdroid, APRStrack

<
«
<
«

Bluetooth

Android users can also use
Bluetooth serial connections from
their phone to the TNC.

Mobilnkd has full TNC $65 (left)
Byonics has $45 adapter for TT4




Getting Connected

Radio, TNC, and GPS (or weather station)

Let’s see about putting it all together...

Cables

e Radio-TNC cable for audio and PTT

e TNC-GPS cable for position data
(serial)

»  TNC-computer cable (serial) for
client program and/or
configuration

« Power cables for all equipment!




Getting Connected 2
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EVEN A SIMPLE PORTABLE SYSTEM CAN SEEM DAUNTING.




Connectors

Most common encountered

DB-9 used for audio and PTT, serial data
(GPS and PC) to/from TNC.

Crimp pins or solder cups on rear.

If you do many, buy a crimp tool. If you
solder, have a steady hand, a low wattage
iron, and very fine solder and tip.

6-pin mini-DIN are often used on radios
for packet infout. They are very small and
difficult to solder. Buy factory-made
interface cables for your radio (S15-20) or
purchase a 6-pin male-male

PS/2 extension cable ($2-5) and make 2 by
cutting in half. Ohm out the cables and
pins and connect DB-9. Pin-outs are
generally standard these days.



Connectors 2
Radio mic interfaces are generally not standard

Modular plug-in and round are
most common. HTs use plugs.

PTT scheme varies by manufacturer and model. Some
radios have audio out on the mic pin. Watch for
voltages on some pins! You can damage equipment.



Connectors 3

Some handy extras for cabling

“Field terminations” only
require a small screwdriver
and wire strippers to

cables. Many types
available. $10-40.

Invest in a good ratchet crimp tool with
interchangeable dies. ALWAYS use
the proper crimp tool with
PowerPoles.

An automatic wire stripper is
essential. Multi-strand cables
have 24-28 AWG wires.




Recommended Configuration

Radio:

144.39 MHz (simplex) and no tone. 440.80 MHz for 9600 bps.
May have to turn on or select external data port for TNC interface.

TNC:

PATH settings
Mobiles/portables — WIDE1-1,WIDE2-2
Home stations — WIDE2-1 or WIDE2-2
Digipeaters — WIDE2-2

Beacon rate
NEVER more often than once every 5 minutes, unless mobile and using
Smartbeacon. Fixed stations no more than every 10 minutes.

If using a tactical call, send status message with your assigned call
every 10 minutes:
DOTLK>APOT30,WIDE2-2,gAR,MILTAN:!6338.92N/14403.94W# 06.6V 83F Dot Lake KL7EDK

To Mic-E or not to Mic-E?

“Mic Encoding” compresses the APRS position report and message bits into the destination
address and information fields of a standard AX.25 Ul (unproto) frame. Shorter packets are less
error-prone and reduce RF traffic congestion. Not human readable.




A Few Words About HF

Old School 300 bps packet on HF is a problem.
No forward error correction — errors in noise

Slow data rate. Not as common these days.

Regional ’ Great for
coverage on SCvS Tra(_:'ker / DSP TNC

remote
sites

SR ! PTT 1: Tracking
30 and 40 m ‘\ Q ° o o @ n%%;lmw o
' T 4: Option
‘ Mode

There has been migration to other digital modes such as PSK,
MFESK and GMSK. SCS developed “Robust Packet Radio”

signaling and protocol for 200 or 600 baud. Tracker/DSP
Model 370 TNC supports this as well as 300-9600 bps APRS.



Interior APRS Network

* Objective is to cover highway system in Interior
Volunteer effort with generous donations from individuals and AARC.
Anyone can help.

* Nominal coverage today
North to Livengood (spotty past Hilltop)
Elliott Hwy west toward Manley Hot Springs
South to Anderson (gaps south to Healy)
East to the Yukon Border and parts of 40 Mile

e Wlde Area Digipeater Installations
Fox (FOXAK) — 2100 feet ASL
Fairbanks Steele Creek (FRBNKS) — WL7GX igate with 1200/9600 links
CHS: MELAN (AD4BL) and Two Rivers (2RIVRS) — N1TX igate
Park Highway (SKINNY) — WL7F @ 25 mile

Harding Lake (HARDNG), Dot Lake (DOTLK) & Canyon Creek (CNYNCR) —
cover Fairbanks-Delta plus MILTAN igate in Delta

TOK & TETLIN — KL1JP igate plus digi covering to YT.



Network Overview

* Other digipeaters

* ANDRSN (KL1WE) helps Parks Hwy coverage
NWSFBK @ Weather forecast office KL7FWX
HAYSTK on Haystack Mtn. Thanks to KL7BR

*  Off air: NENANA, DNLYDM, HEALY, MANLEY

& AL7ID - center - zcom - info
2015-02-28 19:50:21

43 MPH 64°
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Special Notes

®* FOXAK repeats well with the following
exceptions

Up the Elliott just beyond the Hilltop. It has
digipeated packets from Livengood and just south
of the Yukon bridge, but not reliably.

Up the Steese to Chatanika and then only again
near the higher elevations (e.g., Eagle Summit).

Parts of Goldstream west of Fox.
®* We lost Healy coverage two+ years ago.

* WL7BDO pulled off air @ NENANA last winter
Need location in Healy — Mine is possible



Special Notes 2

®* Need two fill-in digipeaters downtown.

* More reliable coverage to Fairbanks will require
more resources
" Border station might tie into Yukon network
" Northway digi needed
* Chicken-Eagle coverage needed for 40-mile country
* - Even remote cabins can fill in with 5W systems

* Virtually no digis south of the Alaska Range
except for Anchorage bowl.



Special Notes 3

®* WL7GX has been experimenting with 9600 bps on 70
cm. Good coverage.

° IVIANLEY needs to be repaired/replaced

Need fill-in digi(s) in and around Livengood and Minto for
better Elliott/Dalton Hwys and Minto Flats coverage.

Fill-in needed at the hot springs. Digi on the hill does not
cover approach to town well.

Need high-elevation digis along Steese and Chena Hot
Springs — cabin locations?

®* Remote igates in Ft. Yukon, Barrow, Nome, and
Kotzebue desirable. Other communities?



Equipment in Use

~Argent OpenTracker3 OT3m

: |

Pawercaﬂm' GPS < ansmit e

Detect Valid Q L.

[ 8 5

2 EiE

) B! S
= TmyTrak4 5

070 Kantronics' PacketCommunicator 3 Plus -2 Al
- ) -
s Power Xmit Rev  Con Sta all £3 s 7
- & . " ae € 2 o
o

WWW. byomcs com

&
=

Kantronics KPC3+ Byonics Tinytrak4



Equipment in Use 2

V/MHz M/CALL
f | -—

Gwouxun

Almost all 2m transceivers are suitable
for APRS. Note that Baofeng HTs are
problematic and not recommended.
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Equipment in Use 3

Weather stations play an
important role in the Civilian
Weather Observation Program
(CWOP) via APRS.




Project Ideas

® Build your own igate or digipeater from a Raspberry Pi

*  http://www.wcares.org/special-interests-3/aprs/aprs-
raspberry-pi-virtual-tnc/
http://www.seapac.org/documents/pdf/2015-n7gnm-

- Implememting%20an%20APRS%20Digipeater%200n%20a%

';:QF:ZORaspberrv%ZOPl pdf

\Saedgrewolf virtual TNC software for Linux by WB20SZ:

RN i ’f".-'f'-/glthub com/ wb20$z/ direwolf
\_\‘:éj" .\&:_‘x;\\ Q AT
Ao Nk ‘ui\; SRR
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Project Ideas 2

* BUI|d an HF-VHF APRS gateway

Digipeat 30m APRS to VHF

Any HF-to-VHF Gateway hearing a beacon with GATE in the path will gate that
beacon to VHF.

* . HF historically used FSK or AFSK with a frequency shift of 200Hz at 300
bits per second.

Now APRS is migrating to PSK63 and other digital modes!
v See APRS Messenger

http://www.crosscountrywireless.net/aprs messenger.htm

APRS over PSK, MFSK and GMSK modes for high performance HF APRS using the
PC soundcard

lgate for VHF APRS
Two way messaging smart Igate for HF APRS over PSK, QPSK and GMSK

APRS over PSK, QPSK and GMSK has packet error checking and frequency
hopping receiver AFC

GPS beaconing over APRS via PSK, QPSK and GMSK for HF mobile use

.




