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Automatic Packet Reporting System

1 Bob Bruninga WB4APR, SK (2022) inventor of APRS. Worked at US Naval Academy.

A Early work in 1982, but not gaining major popularity until mid/late 1990’s.

 Was at one time known as Automatic Position Reporting System.

O Tried to be known as Automatic Presence Reporting System.

d1tis 100% known as Automatic Packet Reporting System today, in 2024.

 APRS should always be thought of as AX.25 based mode. More on AX.25 later.

 There are other things claiming to be APRS today. This presentation sets the record straight.

[ Also only focused on “portable” and “mobile” and “highly portable” in this presentation.




APRS does NOT need GPS

dThere are many things APRS can do. Only some involve position reporting.

dMost position reporting is based on GPS involvement, but not all of it.

APRS does NOT need internet

dAPRS can function without the reliance on internet.
dSome use cases for APRS benefit from internet, but do not always need internet.

L APRS has some applications where internet is used 100% of the time. Is it real APRS?




My APRS Journey (+ Packet Also) ......c.m

SSe T R e, g e

O 1998 = 18t commercial APRS handheld radio (Kenwood TH-D7AG)

O It was SUPER EXPENSIVE for a handheld radio at that time last century, or was it?

a I (K2GOG) wanted super portable and reliable local data communications. Came at a price.
[Sharp OZ-770]

What did this all do? | o e

O Allowed me to see where other stations were located, and they see me. ’
O Allowed me to non-voice communicate with International Space Station + other cool stuff ———

[Kenwood TH—b7AG]

: : : '
0 Made me keep battery COMpaAnIes of all yoes I business! [not shown is the annoying wiring to connect all three together!]




What is NOT real APRS today

Just because a radio has a GPS does not mean it is APRS!

[ Icom does not sell an APRS radio and never has. D-APRS is not APRS.

O D-APRS uses GFSK based D-Star to do “digital” data and location sharing.

O A variety of Chinese VHF/UHF sold as “ham radio” and “GMRS” are not APRS.

O Some sold as GMRS use non-standard packet formatting
and speeds (3600bd or 4800bd) to seem like APRS but are not APRS.

0 Many DMR capable radios have “real” APRS but more on this later....

Reminder: Radios that advertise GPS are not always 100% APRS and may not be compatible
with other systems if your goal is APRS. But again, APRS does not need GPS. Look for terms
like AX.25 and even KISS (not the band, more on KISS later) instead before buying something




APRS on the C-H- E—A—P' (Version 1)
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 Most radios (handheld, mobile, etc) can use a simple cable with
audio triggered by voice activation (VOX). Yes, even a $20 BaoFengaramalamadingdong!

QAPRS AX.25 packets can be formed in software (like in the APRSdroid Android application)
dUsing VOX based systems is not as reliable for longer range or in dense signal areas.

[ Good for proof of concept or just getting started with APRS. Cables for USB-C now!




APRS on the C-H-E-A-P! (Version 2)

-

0 The Mobilinkd TNC line of products converts Mobilinke TNC
any radio into a “much better” APRS capable
radio compared to the “cheap wire” approach.

 Also makes your radio communicate to your
phone device via Bluetooth which is nice.

dNot talking about other features of Mobilinkd like
M17 which is a different topic altogether.

Many cable options for your radios. Great for

people who do not build things or solder things. APRS. Made Simple

® APRS is a registered trademark of Bob Bruninga WB4APR




O Still cheapest real AX.25 based APRS radio, the
Lanch HG UV-98. Since around 2019.

dLimited to only 1200baud (not a bad thing)
dCan pair via Bluetooth to your phone device

Can function as a KISS device, but some issues....

>>>> So, which cheap option is best to
buy now Steve K2GOG?

<<<< All three (3) of them!
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APRS the best way (s) right now.... off the shelf

Yaesu FTM-300DR The new HOTness
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Obligatory slide of software visualizer sort of things

® = =4 1954

(@ APRSdroid Map %5

{p APREISIZ - GEUIM . i
!Tr.}n;mit Enables Messages Screen View Configure Clear About Euit
? TR Bpseervieider
¥ oh

DBO O'H\’/‘EH'G em I lr n

DMi’ 158
) mDBOvBAR b
515 0K
APRSS OF WXAMLE-3
Time 0:06:0% qﬁ EE .F_-.
. rk:iu]:ur.dHFH
AFAEX ¢ ik Bay
Omph NNYY pﬁmzn.nz

QRUKJMER] EJAERJF

Altlandsberg

Blankenfeld

Ludwigsfelde

g
8 e
e
&
& ~3
o.,

@ o
@ v
.\ -
o

@ an
@
o
0.

KOEL-10 * 1 1-1 1?

http:// aprsisce.wikidot.com / ST https://www.pinpointaprs.com/

https://aprsdroid.org/

Other software exists too, all basically to visualize and report on things. This could be its own presentation, plus WinLink



Obligatory APRS.fi related slide
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Visualizes lots of things
O Ham Peeps

0 Weather stations

O Boats (AIS)

O Weather Balloons

O Digital Hotspots

O Other Stuff

Other websites exist too, all basically use same basic API for access to things. Could be another presentation on its own.




Obligatory APRS-IS Slide
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Visit https://www.aprs-is.net

O You can use APRS without a radio. On your
computer or phone for times where you want
to message or track but do not have a radio.

0 Get your special code for your callsign.

O A few people here tonight use this often and its
worth pointing out.




today...

APRS!

No more NOT, only DO.... and maybe TRY!

Really cool
things to do
with APRS




But first.... AX.25 and KISS?

Preface

This document 1s the fourth edition of the AX.25 Amateur Packet Radio Link Layer Protocol (Version
2.2, 1996) published by the American Radio Relay League (ARRL) and the Tucson Amateur Packet Radio e Name < TLTIEL
C . bytes length
orporation (TAPR) .

The followim_ ' nould be transmitted by the TNC. The maximum number of
Data frame:

In July, 1984, the Administrative Council of the International Amateur Radio Union (IARU) met in 0x?0 [...] port X Varies » Tt ot the encapsulated packet, is determined by the amount of
Paris and designated the ARRL as the international clearinghouse for information relating to packet radio, memory in the TNC.

Th t of time to wait bet keying the t itter and beginning to send
with a view towards encouraging common standards and regulations. 0x71.0x7? | TX DELAY e e e
data (in 10 ms units).

This document defines a protocol used between two amateur radio stations in a point-to-point or networked 0x?2, 0x?? | P The persistence parameter. Persistence=Data*256-1. Used for CSMA.
communications environment. The protocol specifies only link layer and physical layer functions. It 1s not
intended to specify any upper-layer protocol other than certain interface requirements to and from other
layers. 0x?4, 0x?? | TXtail

0x?3, 0x?? SlotTime Slot time in 10 ms units. Used for CSMA.

The length of time to keep the transmitter keyed after sending the data (in 10 ms
units).
This protocol recognizes and accomodates the uniqueness of the amateur radio operating environment. L R L R R S
In the interval since the publication of the first edition of the standard, an amateur radio digital network has 0x?6, [ ] SetHardware | Varies Device dependent.
evolved. Because this development has negated the need for the digipeater mode of operation, the proposed Exit KISS mode. The TNC stops processing KISS protocol and retumns to its

e e ; ; . o ST 0xFF Return . )
new specification limits digipeating to a maximum of two hops or separate radio links. vendor-specific behavior.

This document goes a step beyond most international standards by making the System Description https : //en.wikipedia.org/wiki/AX. 25

Language (SDL), included in Appendix C, the basis for the standard. The SDL takes precedence over the
text of this document and should be used to resolve any apparent discrepancies between the two. The SDL

is a much clearer description of the protocol than the verbal text. DO you really want to lee lntO SU.peI‘ lIlVO]VGd packet
A version of this protocol developed from the SDL in the "C" programming language 1s available from radlo frames and llnk 1ayer protocol Stuff rlght nOW?

the authors.

Too many APRS presentations are super academic and mostly boring. Trying to be different and modern.




APRS COOL THING NUMBA ONE

See your radio friend on the map display.
Send your friend a text message.
Get an auto reply they are driving? LOL

Common APRS frequency in United States is 144.39 MHz

Method #1 - Will work “radio to radio” Method # 2 - Will work “radio to digipeater to radio”

Method #3 - Will work “radio to digipeater to igate to internet to igate to digipeater to radio”




APRS COOL THING NUMBA ONE

Callsign + SSID

-1 Your primary station

-2 Your additional station (could be a digipeater or not)
-3 Your additional station (could be a digipeater or not)
-4 Your additional station (could be a digipeater or not)
-5 Smartphone users

Step # ]_ — Se't your COI'I'ECt -6 Satellite or special operations

-7 Reserved for handhelds
. -8 Boats or maritime mobile
SSID for your dewce -9 Mobiles or trackers.
-10 Igates or internet operation
-11 High altitude balloons
-12 Tracker boxes
-13 Weather stations
-14 is for truckers
-15 Anything different and/or additional tracker, digi, or mobile




APRS COOL THING NUMBA ONE

Step #2 — Set your
correct PATH

Almost always WIDE1-1 or
WIDEZ2-1 is appropriate as
maximum to not clog things
up for everyone.




APRS COOL THING NUMBA ONE

Method #1 - Will work “radio to radio”
Important things to know to do this

Basics Important

* Frequency = 144.39 MHz  Path = If goal is radio to radio, less important. But

« Baud Rate = 1200 baud (or 9600 baud but less common) best to just set your radio to WIDE1-1 or WIDE1-2
« Bandwidth = 20 or 25 kHz fine. (not 12.5kHz) always with few exceptions.

« Callsign = Follow known SSID conventions

If you want just radio to radio (like a special event with a few users) you may just look for any other frequency
instead of 144.39 as alternative.




APRS COOL THING NUMBER TWO
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APRS COOL THING
NUMBER TWO

d Automated relay of APRS
messages between 15 stations

Spread over 2,500 miles!

Covering the entire Appalachian
Trail. Not all easy to get to!

Some special planning and
equipment setup is needed to
pull this off every year.




APRS COOL THING | c

Montreéal -
¢ SUGARL-14

Sherbrooke

What is an iGate?

 Listens for APRS traffic -~ S
and sends to the internet e it

Allentown
” New Yo
Harrisbury GDHILL-7

Wilmington

A Once traffic is on the “internet” ST
lots can be done with it
afterwards.

Richmond

Greensboro

O We love and hate the internet in S N——":
ham radio, right? e Greenville Charlotte




APRS COOLTHING B
NUMBERTWO | s

Montreéal Sherbrooke %)
“S!_H;AF:L— 14

ATGP = Not on 144.39 and |- Mt

Toronto

not using WIDE*

London

Detroit Chatham

(] Using unused 2m and 70cm simplex
channels

Toledo
Cleveland )
ew Bedford

Akron

O Using HOP7-X, since goal is different |
than normal APRS. X = where in ATGP FrecerO FRlREE

Annapolis

chain located. R BT s ton

" Columbus

‘I‘WH‘egKa =

O Goal was to get a message from one end to Richegora
the other and no internet involved. ~ Virginiaieach

Raleigh

| . | . pxville “q;ﬁ:t«f\i Concord
0 1Gate was just used to allow view into & i 1o i el P

. « Greenviile Charlotte
what we were doing and no rogue “event
crashers”

jacksonville

Wilmington
Columbia




APRS COOL THING
NUMBER TWO

APRS Appliance

(. Reduce dependance on Kenwood

equipment. Only “off the shelf” digipeater
option not needing anything external.

O Don AB1PH created APRS appliance to
use the WB10OSZ DireWolf software
modem to run on RaspberryPi connected

to a radio with appropriate interface like
DINAH.

O Works great at 1200bd, but a few issues
sometimes at 9600bd. Needed better
Raspberry Pi for many.

APRS Appliance Example

Tar. &
= o - €5 ) Nl

o™ =

o il 126520 WSS =

B l_ B m _\\__———.
(2 O s @ 2

Or any radio with DIN-6 connections
for data use cases

———

—

Kenwood TM-D710AG

L

n'mn




APRS COOL THING NUMBER THREE

Basics

« Frequency = 145.825 MHz
« Baud Rate = 1200 baud
« Bandwidth = 20 or 25 kHz fine. (not 12.5kHz)

« Path = ARISS is primary or NA1SS and maybe RSOISS

ISS digipeater covers a wide footprint. Should circle over your
location 2-4 times each day. ISS also has a voice repeater on
different frequencies....

Visit to see who was last heard as digipeated by the ISS



http://ariss.net/

APRS COOL THING NUMBER DEEE---OOH?
APRS THURSDAY. Every Thursday. Just Google it.

0 Great way to show benefit of internet Ride the Tlgerl

and some new “smart” features
enabled by ANSRVR.

» Your closest digipeater enabled by

O Instead of sending a message to a 1Gate hears you and then knows to

[CALLSIGN-XX], instead send to send ALL other CQ HOTG messages
ANSRVR. also kn,own as the to that iGate enabled digipeater for 24

Announcement Server thanks to hours.

KJ4ERJ.
* You can message back other CQ

HOTG participants anywhere in the

O Message start with cq hotg worldior that 24 hours

Deep Divers: ANSRVR can be set up for other events, services, etc too
WARNING: Does need the internet though ;(




APRS COOL THING NUMBER FIVE

USMA  Siishs =8
West Point |
Triathlon 2021
With a little
something called
APRSTtt
(Nolan N2WU Primary Op &

QST Author, July 2023 Issue)

[Brad KC2VVJ] [USMC Cadet Tyler] [Stephen KJ5HY] [Dave K2JLV] [Steve K2GOG] [Joe W2BCC]
[Andy N2CE] [Nolan N2WU] [Erik KD2TAQ] [Ed N2XDD] [John KE2X]



APRS COOL THING NUMBER FIVE
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APRS COOL THING NUMBER FIVE
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DMR and APRS

O Just like how ANSRVR works, there WAS something
called SMSGTE.

O Allowed any APRS radio (not just DMR) to request
GPS to address conversion, weather forecasts as text
messages, etc. Also allowed text messaging to any
phone from any radio. Wut? ©

But this is not APRS?

L There are DMR radios with “real” AX.25 APRS

O The latest Anytone D878UVii has TX and RX for
APRS. The Alinco DJ-MD5 TX only. Great for latest
in digital and analog APRS basics.

O But they are not APRS as good as Kenwood, Yaesu
and even the Lanch HG UV-98. TYT MD-380G pictured




Final Countdown: What is next for APRS?
LoRa APRS — How did we get here? Thanks Europe.

O Europe uses 144.800 MHz for AX.25 APRS, but countries are small there.

O Not as large a need for as many APRS transmit capable digipeaters.

O More activity shifted to 432.500 MHz for APRS

0 Many, many more iGates (A good thing)

O Less powerful radios needed to reach an iGate

O People started experimenting with low power ESP32 radios capable of AX.25 APRS via AFSK
O But these are under 50mW

O LoRa goes further than FM. So LoRa APRS became a big thing there. US is behind. Can we MA.....never mind.




Meshtastic: Not APRS, but lots of related things
LoRa — Different topic for a different day

O Several cheap ESP32 based devices created many projects on Git

O Not many of these were by ham radio, but hackers/makers/open-source people
O A few hams involved in APRS on ESP32 and LoRa produced a few projects.

O Aside from Meshtastic and LoRA APRS, only other project that gained support was
HASviolet, made by a few people involved in this presentation tonight.

O As Meshtastic gets too bloated and LoRa APRS has a clear goal, there are other things HASviolet can be used
for aimed more at the ham radio community looking at 70cm (433 MHz) instead of 33cm (915 MHz) which is where
US based meshtastic is focused right now for “playing nice” reasons with amateur radio.

https://github.com /hudsonvalleydigitalnetwork /hasviolet
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