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What is APRS?

APRS stands for Automatic Packet Reporting System

It was developed by Bob Bruninga, WB4APR which uses amateur

radio to transmit position reports, weather reports, and messages
between users.

The system was designed to support rapid, reliable exchange of
Information for local, tactical real-time information, events or nets.
The concept, which dates back to the mid 1980's.

Uses 144.39 MHz for North America




What do you need

2 Meter radio

TNC

GPS (for mobile positioning)
Computer

APRS software

Ul-View (Windows)
WINAPRS (Windows)
MacAPS (Mac)

XASTIR (Windows, Mac, Linx)
APRS Point (Windows)

X-APRS (Linx)
APRS/CE (Windows CE devices)



Equipment

The two images below should give you an idea of the kinds of information
available to the mobile operator on his APRS radio. On the left is the Kenwood
D710 radio showing the station list, and on the right is the attached GPS with
map display showing the location of other APRS stations.
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How does it work

An APRS station broadcasts (beacons) a single packet of information
to all stations in range.

This packet usually contains GPS co-ordinates and other
Information.

The packet may be received and decoded by any station that can
hear it and has suitable software or hardware.

Digipeater (Digital Repeater) stations can also hear the packet and
rebroadcast it based on rules in the digipeater software and
commands that are integral to the packet.

Packets that need to travel long distances can also be routed across
the public internet.



Step one - local

An APRS station beacons and is heard by every
other APRS Station in direct range.




Step 2 — getting out

The packet is re-broadcast by every digi than can
hear it. The packet is heard by every other APRS
station in direct range, including other digi.




Step 3 — extending the range

The packet is rebroadcast by every digi that heard
the first digi. The packet is heard by every APRS
station in direct range of this second set of digis,
Including the first one.
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Step 4 — covering the distance

The packet is again rebroadcast by every digipeater
In direct range of the second set of digis, including
the original digipeater. The new WIDEN-n paradigm
(.e. the use of WIDEZ2-2 etc) is intended to control

this process
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Beacons

Stations that expect to be moving very slowly over a large area
should beacon occasionally (walking/offroading).

Stations that are moving rapidly over a small area should beacon
more often.

If you expect be tracked on a high-resolution map and the person(s)
tracking you needs to know exactly where you are, then it makes
sense to beacon faster.
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Smart Beaconing

The main goal of Smart Beaconing is to talk only when there's
something useful to say.

Invented by Tony KD7TA and Steve KA9MVA in 1998, it is a process
of adjusting APRS/GPS beacon rate according to speed and
direction.

If you speed up, you beacon more frequently, if you slow down you
beacon less frequently.

If you turn a corner, you beacon

The Byonics TinyTrack 4 and Kenwood TM-D710 have this feature
built in to their hardware.
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Station Types




Station Types

Digipeaters

A digipeater is a station that re-transmits the packets that it hears.

There should only be a few digipeaters in a given area, i.e. they
should have relatively little overlapping coverage.
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Digipeaters
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Station Types

Internet Gateways
An internet gateway relays packets from radio to the internet and

vice versa.
It can be combined with a digipeater and / or a fixed station and
would require a computer and internet connection.
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Station Types

Fixed Station

A fixed station transmits APRS packets, but remains in one place. It
can be used to monitor an area or to transmit local information

objects.
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Fixed Stations
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Station Types

Trackers

A tracker is an APRS station that is capable of transmitting a
packet containing location information.

They are usually small and portable for moving between
vehicles.

e Examples are the Byonics TinyTrack,
the opentracker, the Kenwood TH-D?7.
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Station Types

Mobile Station

Usually a tracker semi-permanently fixed in a vehicle. This can
Include a computer or a suitable GPS for display purposes (e.qg.
Kenwood TH-D700/710)




Mobile Stations
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Station Types

Passive Stations

A passive station only listens to APRS packets, but doesnt transmit
anything.
Generally used with a computer just to see other stations.
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Configuration




Configuration Information

You will need to know the following information to
configure your APRS station be it software or

hardware:
e SSID (Secondary Station IDentification)
e Latitude and Longitude
e Unproto Address
e Beacon Comment
e Beacon Rate
e Status Text
o Status Rate (dealt with above)
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SSID

In Packet Radio you can have up to 15 Secondary Station IDentifiers
(SSID’s), an example is KBDAC-1 through K8DAC-15.

K8DAC without an SSID extension, is considered the 0 (zero) SSID,
thus it is possible to have sixteen different stations/calls on the air at
the same time using our single call sign.

That's where the numbers in the call sign come into play. The added
dash numbers (-1 ... -15) are used to distinguish the various
station(s) or node(s).

So, your SSID uniguely identifies your station. It consists of your
callsign at a minimum and is transmitted every time you beacon.

It is very useful when you have more than one station operating
simultaneously (mobile/home/portable).
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SSID Numbers

-0 Home Station, Home Station running IGate.
-1 Digipeater, Home Station running a Fill-In Digi, Wx Digipeater
-2 Digipeater [#2 or] on 70CM

-3 Digipeater [#3]

-4 HF to VHF Gateway

-5 IGate (Not home station)

-6 SatGates & Special function Station.

-7 Kenwood D7 HH

-8 Secondary Mobile station.

-9 Primary Mobile station.

-12 Portable Units such as Laptops etc.

-14 Trucks

-15 Mobile HF station.



Latitude and Longitude

Latitude and longitude coordinates are angles that describe your
location uniquely on the face of the earth.

If you have a GPS connected to your equipment you will not have to
enter this manually.

The standard settings to use with a GPS are NMEA Out or NMEA
In/Out at 4800 baud.
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Unproto Address

This is the how your paths should be and how digipeaters should be
configured.

* Fixed Station WIDEZ2-1, this should get a packet one hop
through the nearest Digipeater and onto the nearest Internet
Gateway.

* Mobile Station WIDEZ2-2, as the network expands this should get
a packet two hops from (for example) a fringe coverage area into
an area with an Internet Gateway.

e Special Event Stations WIDE1-1, this should keep the traffic
fairly local.

e Digipeaters None, keeps traffic local



Recommended Wide Settings

APRS User Recommendations under the New n-N Paradigm

TBAP R
1) RELAY, WIDE, TRACE, TRACEN-M and 55 are obsolete, Use atyour own risk.

2y Use WIDE2-2 for fixed stations (33 is ok for areas far-far from any city or mountains)

3) WIDE1-1,WIDE2-1 for mobiles (WIDE1-1, WIDE2-2 is ok for areas far-far from any city or mountains)

4) Use WIDE1-1,55n-N for selected non-routing State or Section nets or when humans
are presentfor large area emergent needs.  (will not work reliably during transition pedod)

5) Use DIGI ,DIGIZ,DIGI3... for point to point communications
(but reglize success becomes vanishingly small beyond 2 hops)

Warnings:

A) Mever use WIDE1-1 beyond the first hop
B Mever use amything other than WIDEnR-MN on a Balloon or aircraft. (H=2 should work well)



Beacon Comment

The beacon comment is a piece of text that goes out with each
beacon.
Can be anything you want, as long as it is short

e Monitoring 146.520

e Hi from Bill at “Your email address”

e Your web page
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Status Message

The status message is a text message that is transmitted with your
beacon, but not necessarily every time you beacon. Generally you

can set your station to transmit your status once every n beacons
(where n > 1).

e On duty

On station

En Route

Committed

Emergency (be careful of using this message)
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Using APRS




So what can you do with it?

Post Disaster Management
Damage assessment
Liaison tracking
Site talk in

Search and Rescue

Public Service Events
Bike Rallies
Parades
Walk-a-thons

Repeater Advertising
Vehicle Tracking




Vehicle Location

* Tracking vehicles for the MS-150 Bike-a-thon
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Email?

Can you send email using APRS?
Yes you can!

By using a compatible radio you can send email that
can be received by anyone.

This Is a one way only operation as you can not
receive email via the radio. -

VXx-8R (s

TM-D710



Sending Email over APRS

* The TH-D7 display is shown below... In this case, it is sending an
Email.

» Just press the MSG button, select INPUT on the MSG Menu, enter
EMAIL as the address, and make the first text of the message be an
email address followed by your message.

* In the example below, an EMAIL to ASXYZ@AMSAT.ORG says OK
In OceanCity with HT & whip!
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Messaging over APRS

Another feature of APRS is the abllity to send and receive messages.

You can create and send messages between radios or from radio-to-
Internet or internet-to radio.

Radios like the Kenwood TH-D7 or TM-D700/710 have the ability to
create and send messages directly through the radio.

This can also be done using a external TNC and computer.



Messaging using Ul-View

lm Messages

M= E

File Options Setup Clear Screen  Hide

Al | Mine | BLN | Nws_*|
From To Received

WEBBREI BLNA <ABO1>UELCOME? KBBEOC “SENECA CD ARES/RACES-SK! il
Un3DUR-14 |UASFES-14 | <n2B>rock & roll driver.

ABBHK EMAIL {ABOO 51777591930t xt .att .com message 1

WBBRE I BLNB <ABO3>SIX METER ROUNDTABLEY 52 .525 FM FRI 8PM ALI
WBBRE I BLNC {ABO4>SENECA CO ARES NET SUM 8FH 145.45- RPIR 73’
UA3IFES-14 |UA3DUR-14 | <A?5>boot

Un3DUR-14 |UA3FES-14 | <A29>hi

MIFLX KB91BUW <A54397>Rgr on the handheld.. Tank u and good ni =
1| | 1

To Status Sent Elea.ﬁ.dted] Clear A I

To | Pot[1  Digi | THDT[

Text (67) | Name |




Messaging using Radio

» Messages display on the
Kenwood TM-D700 JIICRERE |, 12000EE

1 APRS* details of another station as displayed
on the TM-D700A

I Text messages can be sent to a selected station ;5
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Instant Messaging

Another aspect of the APRS network is the ability to send and
receive Instant Messages.

Programs like Ul-View have this ability, but are lacking in features.

An add-in program called IU-Instant Messenger written by Andy
Pritchard fills the void that Ul-View lacked.

This program can be used along with Ul-View or as a stand alone
application.

It allows some one on a computer with no radio attached to send
messages to a mobile station through the internet via a gateway onto
the APRS network to the mobile station and back.



Ul-Instant Messenger

Ul-Instant Messenger

File Archive Setup  Help

- KCETVF
- MEFAL
- MaFaL-12
- MEFAL-13
- MaFAL-15

000 Pending Outbound Messages Send to ? + | - |

I [P Connect Status
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Weather and APRS




Weather Station



Weather Data

* Weather Data is KC8YVF
WEATHER - Saginaw MI (This page updates every 5 minutes
collected by the R— g - m — |
Statlon and dISplayed On Ext Setup Wiew Help Hide Input Daily Weather Graph Set up

Current Conditions

-urgaal 7 6.2 mph WNW 292 * 50

| Wind spee - ;

the computer software. G gomm, g

. |Wind speed a0 30 N

|Temperature 345 °F 5 33 NW ' NE 40
|Temp trend 0.4 °F /hr L W E
|Barometer 2989in. oo SW sk
| L] 50 7 30
| Humidity 66 %% 0.0 )
| ‘Wind Chill
Dew Point  24.3 °F 28.5 °F
| Ind . - 20
ZI:m::'ralura 68.0 °F  Presswe Trend +0.00 in fhr
| Indoor s, E
| humidity 18 % Wet Bulb 29.7°F .
| Extreme conditions At Time 10 | ! ' N hl‘
Masimum gust today 16.3 mph NNW | 215 PH R !'llgl';\lh!lll‘llli"
:Maximum gust last hour 12.3 mph W ' 3:04 PH ] 1l skt B .-1..-.'i'h:.-'.[.*fldlliah.-ih’l.'.‘l "hh' HI.'IIu
|Maximum average 14.8 mph 'W | 2:15PM Direction 4 5 5 ?TimE [hmgnoh}gyl n ?2 1_3 1_4 15
| | E = essssssssssassssscsssssssnnssnnsnnns
|Maximum temperature 379 °F | 11:57 AM N oA .
| M
|Minimum temperature 23.2°F | 07:20 AM W b A W

15:23:41  Rainsate  0.000 in/min (0.000 in./hr
2/18/2010  foma®  0.000 in/min (0.000 in./hr]

quin[all

L6tk houw vt 1
Todays Rain 0.000 in. 20
Yesterday's Rain - 0.000 in, 15
Monthly Rain 0.2817 in. 5

3 I_ Data Recaived .J.\h-m.
Yearly Rain 1.337 in. W Dalaquality
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Weather on APRS
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Weather

Weather data is
uploaded to the
Internet via the
Internet gateway
and displayed on
pages like
Findu.com

\\

Data

Meteorological Sensors
Wind, Temperature, Humidity
Pressure, Rain, Digital Displays

KL YO UN G USE. GO

Last report from KCBYVF-1 received 32 seconds ago
Wind from 315 degrees @ 6.0 MPH Gusts to 7.0 MPH Temp 35F Humidity 67% Dewpoint 25F Pressure 1012.5 mb

Hand Held Wind Meters
Buy the Most Advanced
wWindmeters Best Features Best stock-ready to ship to your door
ACcuracy

wnn.zpeadtach.com

Davis Instruments T&M
Davis Instrurnents large selection, in

v, [ avis. comi T est-Measurement

ds by Google

Historical Data (Last 5 days)

Temperature/Dew point

100F|

214

2-15

2-16

217

2718

Barometer {millibars)

1012

L)

1003]

100

1004

214

215

216

217

215

12 hours lday 2days 3days 10 days

Wind (MPH)

o

= 1
= iyt

1 IIV U
2 T, b
P —H

2-18

Rain (inches)

o
2-14 2718 218 2-17 215
Rain displayed depends on what is being sent from the station, may be cumulative, last
hout, last 24 hours, of since midnight




Weather Display on Kenwood

* The weather information is
also sent through the APRS
network and picked up by
mobile or fixed stations.




Uses for Weather Data

* Weather data can be used for many proposes.
* Public Service Events | L AT
e Field Day

e Fire scenes or other
disasters
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Weather Radar Overlay

e Hereis

weather radar
displayed over
the APRS map.

* Using
programs like
Ul-View.
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