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WHAT IS APRS?
Automatic Packet Reporting System

P Not just GPS TrackingThat's a common
misconception.

P Tactical Information: Real time exchange of ‘%
digital data.

P IMMEDIATE LOCAL INFO
Local Validity:Focuses on immediate updates for

Everything within radio range, right now.
local users. yihing 9¢. 19
P Universal: Works on RF (Radio Frequency) and IS

(Internet Service).



HISTORY OF APRS

P Creator:Bob Bruninga WB4APR (Silent Key).
P Origins: Late 1980s on the Apple II.

P Evolution: Moved from simple map plotting to a

global standard.

P Legacy:Bob's vision was always about "Useto-

User" communication, not just "Useto-Map."

NAPRS I s not a vehi cl e-wayrtagtcd reahtogne digited communications system a t
between all assets in a network sharing information about everything going on in the local area. On

ham radio, this means if something is happening now, or there is information that could be valuable to

you, then it should show up o-BobBmnngg WBRAPR (SK)adi o 1 n



COMMON USES: TRACKING

o

[ Mobiles: Vehicles, Bikes, Balloons.
P Portables: Hikers, SOTA activators, Event staff.
P visual: Speed, Heading, Altitude, Symbol.

P Utility: Finding the lead runner in a marathon or

the sag wagon.




COMMON USES: WEATHER

Wind/ Peet Bros. Kenwood
= : ) Rain/Temp/ Ultimeter2100  TM-D710GA
WX Stations:Home weather stations connected , Humidity o

to APRS.
P Data: Temp, Wind, Rain, Humidity, Pressure.

PNws Integration: The National Weather Service
Ingests this data via CWOP.

To
- 12 VDC Antenna

P Symbol: Displayed as a blue circle with letters
'WX'.




COMMON USES: VOICE ALERT

THE MOBILE SETUP

P Frequency:144.390 MHz
P CTCSS (PL Tond)0.0 Hz

PVqume:Turned UP.

Result: You only hear packets from stations within

simplex range who also have Voice Alert active. It acts

as a "proximity

* Fixed sites do not send 100.0 Hz *

radar

sk
/J‘».)

APRS Voice Alert!
(For all mobiles!)

« Voice Alert is effectively 3™ Radio channel for

the D7 and D700 APRS radios

tting the APRS Band, A, to PL-100,
2eping the volume turned up:
ear any packets on 144.39 *

[ -100

another D700 comes
erting you to local

1%

« Great for long haul traveling and meeting other APRS users,
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COMMON USES: FREQUENCY IN THE STATUS TEXI

WGQYR-9 Listening on:

A 147.240 MHz

A 114.8 Hz

A +.600 MHz offset

A Notice the TUNE button







COMMON USES: MESSAGING

roo
D l::"_l D
STATION TO STATION GROUP BULLETINS EMAIL & SMS

Send text messages directly to Broadcast announcements to Send emails and texts to nothams

other hams on their radio screens. everyone in the local area (BLN#). via gateways.



COMMON USES: RF MESSAGING

‘TO: KCQUJC-15 MSG: Hello Nic!

PAddressee:CaIIsign + SSID (must be exact).

P Ack: The system automatically retries until an acknowledgement ({ack) is received.
P Store & Forward:Some APRSIS servers can hold messages for later delivery.

- = x -3 T
" - & 6.1
KENWOUD FM DUAL BANDER TM-D710 \




NETWORK INFRASTRUC

P The RF CloudUsers, Digipeaters, and
|lgatesoperating on 144.390 MHz (in USA).

= Simplex Nature:Everyone hears everyone
(Aloha network).

P Digipeater: Re-transmits RF packets to

reach further.

P |Gates Receive RF packets and inject
them into the Internet.

= APRSIS: The global internet backbone

connecting everything.




THE DIGIPEATER

“ A
STORE & FORWARD HIGH PROFILE

Receives a packet, checks the path, andtransmits it Usually located on towers, hills, or tall buildings to

loudly to reach further. maximize horizon.



DIGIS IN CENTRAL |
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PATH SELECTION: THENNEARADIGM

Since 2004, we use th&VIDER N standard.

PATH: WIDE1-1, WIDE2-1

PWIDEL1: Requests the first "Filin" digi (or home station) to repeat.
PWIDE21: Requests a highlevel, wide areadigito repeat.
P Total Hops:This path gives you 2 hops total. Usually enough to hit an Igate.



LEGACY PATHS: DO NOT USE

P RELAYOId term for filkin digis. Obsolete.

PTRACERequested callsign tracing. Causes

duplicate packets.

PWIDE3 3 or higher:"spamming" the network.

Using these paths today marks you as having an

Improperly configured station.



A STANDARD POSITION PACKET LOOKS LIKE THIS:

IKBGR-9>&PRSJNIDE1-1JqﬂR,N@ﬂN: 14050.25N/09338.42W|146.520MHz & V-Alert=

Component

Raw Data

Interpreted Information

Source Station

KOGR 9

Originator: Station callsign of the sender. Th8 SSID typically a mobile vehicle.

Generic Destination: In standard ASCII, this is often a generic identifier for the

Destination |APRS software or hardware, unlike MicE which hides data here.

Routing Path (WIDEZ%:1 Network Request: Requests a ontop relay from a local "fiflin" digipeater.
Internet Gate:gARindicates the packet was received directly and uploaded to the

l-Gate Status |gAR NJAN |internet by the verified 1{Gate stationNGAN.

Data Type ! Posi ti on Repor t-time@dsitidn repord withoatta 8nsestaanp.r e a

Latitude 4050.25N  |Coordinate: Decodes td0° 50.25' North.

Table ID / Symbol Table: The forward slash selects tiRgimary Symbol Table.

Longitude 09338.42W [Coordinate: Decodes t693° 38.42' West.

Symbol Icon || Station Icon: Represents Kenwood Radimr a "Mailbox/Post Office" icon

Frequency 146.520MHz|Voice Monitoring: Advertises the frequency the operator is listening

Status/Model |& V-Alert= [Kenwood Feature: Using a Kenwood FBI710 with "Voice Alert"




A MicE POSITION PACKET LOOKS LIKE THIS:
| 2026.01-29 18:41:14 CST: KOGR-9>4RPP7Z, WIDE1-1,AR NOAN: yDel <Ox1c>k]146.520MHz & V-Alert=

Component Raw Data Interpreted Information
Timestamp 2026-01-29 |Date and Time
18:41:14 CST
Source Station KOGR 9 Mobile Station: The 9 SSID signifies a vehicle.
Compressed Lat. |4RPP7Z Latitude Data & Status: Encodes numerical latitude and a message statt
(e.g., "En Route").
Routing Path WIDEZL1 New Packet: Requested one hop via a "hiil' digipeater.
Internet Gate gAR NJAN  |Uploaded to APRSS: Processed by th&atestation NJAN.
Data Type ) Mic-E GPS: Signifies a current, valid GPS position fix.
Compressed Long. |yDcl Longitude Data: Encodes the numerical longitude position.
Speed & Course <0x1lc>k Movement Data: Encodes the station's current velocity and heading.
Symbol/lcon /] Station Icon: Represents a Kenwood radio or similar vehicle icon.
Frequency 146.520MHz [Voice Frequency: Operator is monitoring this frequency.
Voice Alert & V-Alert= Proximity Feature: Radio is using CTCSS (typically 100 Hz) to alert whe

other APRS stations are in direct simplex range.




NETWORK DESIGN & CONGESTION

P The Aloha ConceptTransmit when clear. If (((0— —o)))

PACKET A PACKET B

collision, wait random time, retry.

P The Problem:On a shared channel, if everyone
transmits often, collisions rise exponentially.

P SmartBeaconing Only beacon when you turn or
move significantly.

P Decay:Don't beacon every minute if you are

parked!



EXAMPLE:
YT [-9
TIMED BEACONING

it Riverside

ario Street 13th Street

Lincoln Wiy

East Lincoln Way

h 16th Street

anuany E104eg




EXAMPLE:
MT 1-9T
SMARTBEACONING

e
o 3
-

o

Uncoln Way. o -~ East Lincoln Way




WHAT IS AN IGATE?

G

RF TO INTERNET

An|Gatelistens to local radio traffic (144.390) and uploads valid packets to the APEBSservers. This allows local traffic to be seen

on maps like aprs.fi.



IGATES IN CENTRAL |48
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RXONLY VS. TX/RX IGATES

RXONLY

Safe and easy. Just listens and uploads. Can use a $20

RTLSDR dongle. Great for filling in coverage gaps on the

map.

TX / RX (TW@AY)

Can take messages from the internet and transmit them
out RF.CRITICALRequires careful configuration to avoid

looping packets or transmitting on top of local users.




APRS.IS

A APRS.ISAutomatic Packet Reporting Systeninternet Service

A Global Connectivity Internet-based backbone that interconnects APRS
networks worldwide.

A Internet Bridge: While standard APRS operates via RF, APRSallows data to
be shared globally.

A Data Aggregation:Collects realtime information from Internet Gateways
(IGateg and feeds it into popular live tracking websites like aprs.fi.

A Accessibility: Licensed operators can connect directly to APRS using
software like APRSDroidr Dire Wolf to participate without a traditional radio.

A Volunteers: Maintained and operated by volunteer Amateur Radio operators.

APRS-IS CORE

N9
APRS.FI MAP



APRS.FI

A Trending: World's most popular webbased
visualization tool

A Live Tracking:Shows the realtime location,
speed, and heading of vehicles, hikers, and
weather balloons

A Data Visualization:Beyond location, it
displays weather data, telemetry, and
messages.

A Source:Pulls data from APRS.FI

A FindU.com:Another popular site but it has

fallen into disrepair
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Station info

Raw packets

Status packets - Beacon packets
APRS/CWOP weather - Telemetry
Messages - Bulletin board

Prefix browsing

Google Earth KML ?

Data export tool

Preferences - My account

Information:

Stations currently moving - User guide - FAQ
- Blog - Discussion group - Linking to aprs.fi -
AIS sites - Service status - Database
statistics - Advertising on aprs.fi - Technical
details - API - Change log - Planned changes
- Credits and thanks - Terms Of Service -

i« iPhone/iPad APRS

p contributors, CC
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EQUIPMENT OVERVIEW

NATIVE RADIOS TRACKERS DIY / SOFTWARE
Radios with builtin TNC and GPS Small boxes connected to any radio Soundcard modems, Raspberry Pis,
Premium: KenwoodYaesy lcom (Byonics, Microsat). Smartphone apps.

Budget:AnyTone TYT, QYT, VGC,
Radioddity



KENWOOD-DH2 (HANDHELD)

A Status: Discontinued but legendary.

™

Key Feature:Full Duplex. Can receive while

KENWOOD

transmitting (great for satellites).
TNC:Access to internal TNC via USB.

>

>

Use CaseThe gold standard for working
AMSAT/ISS APRS.

Predecessor.TH- D7A(G)
Successor:TH-D74A, now THD75A

>

>

{Ih:

Tam Soma b 0 am b



KENWOOD -IM10 (MOBILE)

A Status: Recently Discontinued.
A Features:Built-in GPS in the head unit (G

version). Full TNC access.

A Digipeating: Can act as a standalone temporary
digipeater.

A Reputation: Widely considered the best mobile

APRS radio ever made.
A Predecessor:TM-D700A

A SuccessorTM-D750A (coming soon)



APRS ON THE ISS

P Frequency:145.825 MHz World Widse.
P path: ARISS

P Equipment: Kenwood D710GA in the Columbus
Module.
P Goal:Send a packet up, have the ISS digipeat it

down to another station.




YAESU FSDR (HANDHELD)

P Status: Current Model.

P Modem: 1200/9600 baud APRS modem.

P Display: Touchscreen color display for maps and

'_muup‘ﬁ,ﬁm”“ ansce m
FT5D |

.C4M/F1/ MHz

lists.

P Note: TNC is not fully accessible externally (cannot

C4FEM/FM 144/430 MHz

DUAL BAND |DA 144/ Hz

NCEPTOR DIGITAL DE DOBLE BANDA
C4FM/FM 144/430 MHz s N

l N

! {
N ks S | T I
5

[

easily use with PC software).




YAESU FFA00 / 500 (MOBILE)

P FTM-400: Color touch screen, separate band
APRS.
P ETM 500: Newest model, "slideout" unit design.

L SmartBeaconing:Fully supported.

P Voice Alert: Easy to setup with dual receive.

1147
VFO 2,

145.620

I

voL

_433.000

V/M “SQL 'MUTE' SCOPE



DRTU" CPF" AFKI KVC

A Difference: D-PRS &Digital APRS uses digital radio

protocols, primarilyD- STAR oDMR (Digital Mobile Radio). S e Tl
A Translation: Must be heard by a ESTAR or DMR gateway / | | I

or personal hot spot to be converted to APRIS.

A No Analog:Cannot hear a standard analog APRS packets

directly. —_ e S
A No Interoperability: Traditional APRS users cannot hear D = \ e

3 ~,

PRS omigital APRS
A Limited Use:Location information is only displayed online. g 50w — o~

Vi« 2ac Jow
dow " Baa | Gww
Trnm - 8w . Swm
*. O+ M




BYONICS: THE TRACKER STANDARD

P TinyTrak4: Theswiss army knife. Decodes, Power Carrier GPB ¢,y l

Digipeats Tracks.
i - BYONICS
MicroTrak: All-in-one transmitters (mostly for ‘ T -
' inyTrak4

balloons/vehicles).
PAvaiIabiIity: Still in production and available. www.byonics.com

GPS | Compuler

o
3
o
-~
:
2

P TinyTrak3:Basic tracker.

P Connection:Plugs into almost any radio's

mic/speaker jack.



EXAMPLE TRACKER

A TinyTrak3
A Motorola SM-50
A Serial GPS puck

A Quick Deploy:Connect power, mount antenna
and GPS
A Power: Radio > TinyTrak3 > GPS




PORTABLE DIGIPEATERS

P Use CaseSearch & Rescue, Marathons, Festivals in valleys.
P Setup:Radio + TNC (or D710) + Battery + Mast.

P Configuration: Set to respond to WIDELL ("Filkin").

P Goal:Get packets out of a hole and to a widareadigi.




DIY: RASPBERRY Pl & DIREWOLF

P Software TNC?'Direwolf" is a software modem
that decodes packets better than hardware!

P Hardware: Raspberry Pi + USB Sound Card + Radio
Interface cable.

L Cost:Very low.

P Flexibility: Can run an Igate, Digi, and Tracker

simultaneously.




SOFTWARE: WINDOWS

Software Software Type |Mapping Typical Use

Built-in OpenStreetMap (OSM)Can connect directly to a TNC or \B@undModem
APRSISCE/3Full APRS Clientsupports pre loading full specification implementation

PinPoint Built-in (Google, Bing, OSM, Paired with a TNC/modem lik&oundModemfor a
APRS Full APRS Clientetc.), caches for offline use  modern Windows setup

UzZ7HO Software Used as a "backend" TNC for clients liReaPoint
SoundModenTNC/Modem None APRSISCE/32, or other terminal programs

Stable for older hardware but limited features
Uses static bitmap images or compared to modern alternatives
UlView32 Full APRS Clientexternal software- MapPoint *No active development*



SOFTWARE: LINUX / RASPBERRY PI

Direwolf Software TNC / Modem / Digi IGate High- performance modem, versatile, lowpower nodes

Mapping Client / GUI Interactive station, map visualization, GUI tracking
Modern Mapping Client Modern, active development, mukplatform, feature-rich

Digipeater /IGate Stable, lightweight RF/Internet gateway

APRSIS Server High-volume Tier 2 Server for infrastructure



SOFTWARE: APRSDROID FOR ANDROID

(¢) APRSdroidMap iFF @

A Live Map TrackingView positions, movement history, and telemetry of

C-QOG:;-'V 6
amateur radio stations and weather sensors worldwide.
) ™\ o
EL -D'L'n.‘?‘,fﬁ‘(?_%}*i' X<1UB-D20

A Messaging: Realttime text-based exchange with other operators. AR,

EL-DLZATD

]
e DKOBAY
DHINK-9 ‘.H._JHA:'-"'-

A Offline Maps: Support for OpenStreetMap (OSM) allows you to view station
locations without an active internet connection. o

A Smart Beaconing:Automatically adjusts your position reporting frequency

based on your speed and direction.

A AFSK (Audio)Connect your phone to a radio (e.g., vi®mirigLite or standard
audio cable) to transmit and receive packets over RF.

A Bluetooth/USB TNCUse an external Hardware TNC likeMiobilinkd via
Bluetooth or a USBserial connection to handle packet processing.

A Base App$4.95



SOFTWARE: APRS.FI APP FOR I0S

*_,_.—é

A Live Map TrackingView positions, movement history, and telemetry of amateur .a

radio stations and weather sensors worldwide. _

A Beaconing:Transmit your position to the APR$S network (requires subscription).

™

Messaging: Send and receive APRS text messages directly within the app.

A Hardware Support:Connect to external radios using Bluetooth Low Energy (BLE)
TNCs(e.g.Mobilinkd TNC3/TNC4) or through the builin software DSP modem for
direct audio connections.

A Base App$6.99

A Extra Features SubscriptionUnlocks advanced functions like messaging and

beaconing via APRSS for approximately $8.49/year or $2.49/monthly.



BOTS & SERVICES

APRS has an "App Store" of servside bots that provide utilities.

SMS

SMS Gateway

WXBOT

Weather Reports

WHGAS

Station Lookup

EMAIL2

Email Gateway

REPEATER

Closest Repeaters

APSPOT

SOTA/POTA Spotting

FIND

ON-AIR SEARCH

MPAD

MANY Options

NYQP

QSP PARTY SPOTTER



SMS: TEXTING PHONES

A What is it? A specialized service that allows Amateur Radio operators to communicate with
the "outside world" via SMS (texting) and Email using standard APRS equipment.

A Host: APRS.WIKI by NA7Q

A Key Benefit:No internet connection or cellular service is required on the radio £ndnly
access to an APRS Digipeater eGate.

A Carrier Regulations:Due to anti spam laws, mobile phone users must ogh before they can

receive messages from an APRS station.

A How to OptIn: You have opted-in to the APRS
to SMS Gateway Service. To
opt-out, reply STOP. To opt-in

A Go toaprs.wiki
A Enter your phone number in the "OpIn" section. again, reply START. See

A Follow the prompts to confirm your consent. information.




SMS: SENDING AN SMS FROM YOUR RADIO

SYNTAX

‘ TO: SMS MSG: @515######+# | forgot my phone

A The Destination:Addressyour APRS messagw® the callsign:SMS

A The Format:@<number> <message>

- Note: Do not use a "1" prefix for US/CA numbers

@KOGR-9 | forgot my phone

A TO:SMS
A Message: @515##H##HH## | forgot my phone

A They receive:
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SMS: SENDING OR REPLYING FROM SMS TO APRS

SYNTAX

‘TO: 8663524096 MSG: @KAGR-9 Do better next time

A The Destination:The phone number for the SMS Gateway:
8663524096

The Format:@<callsign> <message>

T0O:8663524096

Message: @KOGR 9 Do better next time

> > > >

They receive on their APRS radio:
@5 15####### Do better next time!

p>X

Repliescan leave off the@<callsign>
A It is encouraged that SMS users preface the message with the

destination user Iin case the ©last call O | og i s
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SMS: ALIAS MANAGEMENT

SYNTAX

‘TO: SMS MSG: #alias #add me S515##HHHHHHHH
‘TO: SMS MSG: #alias #remove me S515##HHHHHH

‘TO: SMS MSG: @Paul Happy Birthday!

A The Destination:SMS

A The Format:#alias #add <shortcut> <number>

A Also: #alias #remove <shortcut> <number>

A Shortens the messageSaves from having to enter phone numbers every time

A Protects privacy:Does not expose the telephone number every time a message is sent



- - . — b



EMAIL2: SENDING EMAILS

SYNTAX

‘TO: EMAIL-2 MSG: kdgr@arrl.net Test message

Address:EMAIL-2 (now includes shortcuts and caching)

Limitations: Short messages only (APRS packet limit is ~67 characters for safe delivery).
No Attachments: Pure text.

TO:EMAIL2

The Format:<email address> <message>

Message:w@yl@arrl.net Test Message

> > > D> D>y D> D>

Received:In the body of their email:
From: KGGR 9

Test Message
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W To

KOGR-9: Test message

From: KOGR-9
Test message

DO NOT REPLY

Find KOGR-9 at https://
na01.safelinks.protection.outlook.com/? ) ¢ Re: KOGR-9: Test message o
url=https%3A%2F%2Faprs.fi%2FKOGR-9

&data=05%7C02%7C%7C886fcc4b20e14 Tom +
2ebdd5108de62ac3e65%7C84df9e7fe9f6

40afb435aaaaaaaaaaaa%7C1%7C0%7C6 KOGR-9 <aprsemail2@ae5pl.net>
39056689075141186%7CUnknown%7CT

WFpbGZsb3d8eyJFbXB0eU1lhcGkiOnRyd
WUsIYiOilwLjAuMDAwWMCIslIAiIOiJXaW4zM

C0%7C%7C%7C&sdata=Q4jKhAZoPfVkPx
cX9ZDug3bGQvz7bZmxqy%2F%2BDHWYV
AP4%3D&reserved=0

Received from KOGR-9 via APRS by
EMAIL-2
More info at https://
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EMAIE2: USING SHORTCUTS
SYNTAX

‘ TO: EMAIL-2 MSG: me kdgr@arrl.net

Ve

A EMAIIL-2 shortcuts and commands are casesensitive; all callsignSSIDs must be upper case.
A Why use them?Typing long email addresses on a radio keypad is difficult. Shortcuts let you
use a 23 letter alias instead.
A How to Create a ShortcutSend a message to EMAIP.
- Format: shortcut <alias> <email address>
- Example:shortcut XYL wife@example.com
A How to Use it:
- To: EMAIL2
- Message: XYL Arriving in 20 minutes.

A Manage Shortcuts:SendL to get a list of your aliases, oR <alias>to remove one.






RECEIVING EMAIL ON YOUR RADIO

A How it Works: Once you define a shortcut for someone, they can email you back.
A Requirements for the Sender:
- They must send from the exact email address defined in your shortcut.
- Subject Line: Must be your CALLSKS$ID followed by a colon (e. 0GR 9: Hello!).
- Body of Email: Must contaimiserid.<shortcut>: two colins are requiredugerid:XYL).
A Security: This ensures only people you have "authorized" via shortcuts can send messages.
A What if you're offline? If someone sends you an email and your radio is off, the server will cache
it for up to 24 hours.
A The "Get" CommandTo check for missed emails, send a message to EMAIL
- Message:get
A Result: The gateway will transmit any pending messages to you, spaced 10 seconds apart to

avoid flooding your radio's buffer.
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APRS EMAIL-2

To: KOGR-9 O To: APRS EM/

X KOGR-9: Email to APRS tes... 0

Cc/Bcc, From: -whotmail.com Delivered: KOGR-9: Email to

APRS test msg
Subject: KOGR-9: Email to APRS test msg
APRS message "me Email to APRS test

This is a test userid:me: of APRS email msg" sent to KOGR was acknowledged.
gateway.

Clint Miller, KGGR

mime-attachment &]
110 bytes

Return-Path dhotmail.com
Received: from
CO1PR10MB4755.namprd10.prod.outlook.
com ([fe80::6b67:€72:3eb6:b1cc]) by
CO1PR10MB4755.namprd10.prod.outlook.
"KAGR" com ([fe80::6b67:€72:3eb6:b1cc%5]) with
mapi id 15.20.9564.016; Tue, 3 Feb 2026
qgwer r t vy u i 00:36:44 +0000 Received: from
CO1PR10MB4755.namprd10.prod.outlook.
com (2603:10b6:303:9f::8) by
LV3PR10MB7937.namprd10.prod.outlook.c
om (2603:10b6:408:21c::17) with
< z x ¢ vb nm & Microsoft SMTP Server (version=TLS1_2,
cipher=TLS_ECDHE_RSA_WITH_AES_256
_GCM_SHA384) id 15.20.9564.7; Tue, 3
Fe* 555 55 55 °5 1000 Received: *. ™
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FIND: ONIRSEARCH

SYNTAX

| TO: FIND MSG: WOYR-S

A Purpose:Returns the last known position, timestamp, distance, and heading of any station.

A How: Send a standard APRS message to the callsign FIND with the target station as the text.
- To: FIND
- MessageWJYR 9
-Re s p o WY& 9: 3.8mi NW (310) 2h45m ago vidGateN 1 X K O

A Beacon First:The server needs your location to calculate the distance to the target.
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WXBOT: LOCAL WEATHER

SYNTAX
| TO: WXBOT MSG: AMES, IA

| TO: WXBOT MSG: 50016
| TO: WXBOT MSG: KOGR-9

Response:

WXBOT>KOGR: Ames, IA: Clear, 72F, wind Nw 5mph.

Pcan also use today",
P Essential for camping or field day.
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