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What is APRS?

APRS = Automatic Packet
Reporting System

APRS was developed in the late
1980's for local
situational

awareness and TWO-WAY

Messages + maﬁs for OBJECTS —

everyone sees the same situation ™

Not just GPS Vehicle Tracking!
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The APRS Network

Information exchange between everyone

Digipeaters
@\

And to the Internet ’:‘ E
Gateway

*

s  Multiple Hops




Global Mobile and Portable
Connectivity

APRS Global Network ( End-to-End Everywhers )

Wiz ﬂ
email

engine
Glabal APR= E
Irternet connectivity

LIVE! ICate live RF COMS

FINDOU . .zam
AN PC=at.aprs.org
Foaotprint Comms g aniss . net

IZate
IZates everywhere

on the planet ARD Ewvery APRS uzer connected to the internet iz
AUTOMATICALLY an liate to BF for his area ithink cellular]
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Findu.com Internet Interface

Internet tracking developed by
Steve Demise — K4HG

£ 2004 geo. apirswor . ridal
2 o S =3 ; HEF

APRS is a registered trademark Bob Bruninga, WB4APR




APRS-Internet (APRS-IS)

\,
Satellite

& situational
awareness

This data is LIVE

http:// Pcsat.aprs.org
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APRS-IS (FINDU — Near Range)

APRS Stations Near WB4APR-9 (last 240 hours)
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* Click to see all stations on map
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APRS-IS (FINDU — Near Map)
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APRS-IS (FINDU - Messages)

| I | time | message
| WB4APR-9 | JAIRBY-4 |10/25 00:07-04z no msg list?{44
10/25 0002:47z | asl! {43
| JAIRBY-9  WB4APR-9 |10/24 23:59-59z hello{15
| N3HEV-1  WB4APR-9 |10/14 14:09-06z GM hve a grt day! 73! {0
WB4APR-9 | ALL  |10/14 13:53:03z| in d700... ignore that msg. It was 4 satellite {42
WB4APR-9 | ALL  10/14 1355024z in d700 {41
WB4APR-9  ALL  |10/14 134907z in d700 use ptt mode to TX while RXing{40
KE4NYV-15 WB4APR-9 09/30 21:55:30z S1, if that{7
KE4NYV-15| WB4APR-9 09/30 21:51:01z | noisy {6
| WB4APR-9 KE4NYV-15|09/30 21:50:32z 6.857{38
KE4NYV-15 WB4APR-9 09/30 214945z | noisy{3
| NSPK | WB4APR-9 09/30 21:12:16z | Try again on 6 835 {003
| WB4APR-9 KE4NYV-1509/30 20:48:11z 527{37
| NITI | WB4APR-9 (09129 02:47-14z Good Iuck @ DCC{82
| N3IDX-1 |WB4APR-9 09/28 0206:44z]  Greetings from Huntingtown, Md{2b}
' KDSATF-2  WB4APR-9 [09/28 01:55:17z r u going to be on the next pass of go-32 bob?{26
WB4APR-9 | ALL  |09/28 01:5140z ck in!{35
| NITVZ | WB4APR-9 09/28 01:45:12z| Ysprivate line{M
WB4APR-9  ALL  |09/28 0143:14z what is pl?{34
| NSPK  WB4APR-9 (09128 01:4041z| Gud 2 C U on the CARA last night! -Pat {000
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Findu.com Weather Data

+ Hartford
+ Puug keepsnt.

o

+ 3cranton
+Wilkes Barre

+ Mlddletown =,
Williamsport
+

Rainfall Rates
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What is APRS all about?

(Humans communicating INFO with Humans)

Immediate local digital and graphical information exchange between all
participants in a local area or event. This includes:

Positions of all stations and objects

Status of all stations

Messages, Bulletins and Announcements

Weather data and telemetry

DF bearings and signal strengths for quick transmitter hunting

RF Connectivity plots of all stations

Local OBJECTS on a common map display for all users

Local Fregs, IRLP, ECHOIlink, Winlink, Nets, Meetings

Typical applications are:
Routine local awareness of all ham radio events and assets around you
Marathons, races, events and public service
Search and rescue
Family communications and tracking and one-line emails
Mobile-to-mobile global text messaging
Weather data exchange and display
Efficient multi-user Satellite communications
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Scope of APRS

Over 30,000 users
worldwide.

RELAYS every 20-30 mi
called “digipeaters.”

All linked by home
station Igates

Global links by Amateur
Satellites

Thousands of Weather
stations

Telemetry and data But, only 2% of local ham radio users...
everywhere

(a side show)...
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APRS, Maps, Events and Objects!

e | think

APRS is not dependent on GPS for its value

Latitude 39 49.XX
Longitude 084 13.XX

Map by
WB4APR, Bob

28 26

K

24 .22

N East Flea Market Map

e

B3GLF &

GPS is not required unless you are lost or cannot use a map!
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Various APRS Stations (two-way)

Portable

was ||
-l PalmPilot

Kenwood any

HT THE-TA: DTMF HT

APRS is a Network intended for real-time Tactical
INFORMATION exchange. This means TWO-WAY.
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TRACKERS (should be two-way)

APRS is not normally recommended. APRS is a Network. We want
good 2-way communications among all participants for maximum utility.

Trackers have no
APRS data display.
So the

should be tuned to a crs &R

OpenTrack TinvTrak

Standard

bea CO ned HT PicaTrack Etﬂlll-lg.ﬂ-d
so the
operator can be TX APRS on 14439

Pocket Tracker

involved in the Net! RS MicroTracker  RX Voice on XXX. XX

One-way trackers are good for non-manned assets at large
movement events.. Not as the only APRS asset for a ham.
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Kenwood TM-D700A
Dual band 144/440 MHz 50/35 Watts
Built-in 1200/9600 bps TNC including digipeater
Built-in APRS Displays and messaging.

Other APRS stations show on attached GPS map

Kenwood TM-D710
Adds operation Freq to every posit | Keénwood D7 Yaesu VX8R

Auto tunes to others with Freq!
Shows local Voice Repeaters !
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Global APRS

®
To: EMAIL

ET call home!

APRS Global Text Messaging since 1993; from HT's since 1998!

Send Email from any APRS radio anywhere to anyone on the planet,
anywhere LIVE.

WU2Z Email Engine on the APRS-IS gates it to Internet
Great Demos. Send an Email to a Blackberry in the audience.

New Initiative! Universal Amateur Radio Text Messaging
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APRS
Msgs/Email

Send/Receive messages or email
Anywhere on the planet via APRS satellite

Confirmation of Relay =>
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APRS Voice Alert! ¥

Voice Alert is effectively 34 Radio channel for
the D7 and D700 APRS radios

By setting the APRS Band, A,

but keeping the volume turned up:
= You wont hear any packets on 144.39 *
= But you will hear a voice call using PL-100 on 144.39

= And you will hear* an occasional Ping packet if another D700 comes

in line-of-site to you, like a proximity radar alerting you to local
presence.

Great for long haul traveling and meeting other APRS users.
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APRS - IS - Local Info!

Direction & Distance

Frequency and Tone

. SENWOUUL  rM busL sanper Tw-omo

— — —

N —
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The New-N Paradigm 2005

APRS Generic Paths evolved over 13 years and the presence of many
old legacy formats and procedures were really bogging down the
network making it saturated and unreliable in busy areas.

In 2005 all old paths were declared obsolete (RELAY & WIDE) and
the entire APRS system in the US was then focused only on the WIDEn-
N type of generic paths with small values of N.

WIDERN-N goes N hops outward in all directions.

N=2 in most areas colored on next slide
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Features OFF = L 131 ToLo.='m Fas

APRS User Density

Each cell iz 30 mi

114 per deg

B 31 per degy
B 72perdeg
W SV perdeg
45 per deg

34 per deg

20 per deg

13 per deg

o per deg

S per deg

0 per deg

F——— T2 Sftatute M1 ——J[Irack Mem 4
DIFLAY>: B.D.H.L.F.UY.F1—-H i X . LNtrls File 1nvut Mar Qs WX IFsSetue

ncdin
o SUFFoUnaing areas

ged with all 3 of tz surrounding adjacent grids.. The file iz over 11,000 stations.

Bt the gre: i wy mi-f Para i = WDER-M e 1ere while letting the high
denzsity ztr F I reve et : anly. YWEAAPR
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APRS Balloons

! Very Simple

~ " APRS transmitter
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AP RS ( Solo DF Fade Circle Technique )

i + & e
I P ik

|_isp | satelite
| satetite ] by
i & W e :_ . '@ :

it
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AP RS ( Solo DF Fade Circle Technique _

ol ] (<

fowhere i_t Was
: ur|t|l a ut of the carnl

g5 again peaked
along this edge of the field.

I coufd not see the payfoad until | was 6 feat away!

2008 ]
[Imtrm 1 M@Qﬂm jobe < Terms of Use

| have changed color scale down on this view, since | was now much closer than previous views. On previous views, RED
showed places where signals were beginning to sometimes hit 39 full scale on my D7 HT. On this view, however, red shows
where it was SOLID 58 with no dropouts. White shows where | could begin to hear signals without the HT antenna.
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AP RS 3D views for Balloon tracking

WY ToLGo. /M Fam
ALT(F )
Altitude Scale

96, BBE

&4, dBE

_\-\_""\-\..._ =

?.Lﬁ" 32, 080

»alPH: Ccw s EFEFL __ s FHULEVIA HIDES— &2
?H.-"1934? 33“9‘112.-"911.-’9 mlel-gricie Pk
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]2 ey APRS
T | L} 'l 1

An IGATE is a local APRS station that utilizes
the APRS-Internet network to pass all packets
heard on their local RF back to the Internet.
(Gives global views to local activity.

Also act as two-way gateways for ALL APRS
MESSAGES worldwide (Internet < RF).
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APRS for SpeC|aI Uses

Bicycle rallies, races U 2985 Experiment nF-16 irrat |
Walk-a-thons, Parades R N\ g
Skywarn

Weather Nets

Crime prevention patrols

Damage assessment
Direction Finding — Foxhunts
Voice for communications, APRS for visual mapping

Now integrating into APRN (Automatic Picture Relay
Network)
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C¥ficialJoumal of

APRS via Sp

Y VEZGTC=L
'Lh.u?m’ oy
\ .

TL'i -
by oraiF

5 N e
A B —s

ACORNZ=

15 L [ S R P PR A R

APRS space frequency is 145.825 MHz
Also via GO-32 on 435.225 downlink, 145.85 MHz up
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2001 PCSAT-1 Prototype Com
2006 PCSAT2 on ISS

2007 ANDE

2008 RAFT

= s

APRS space frequency IS publlshed as 145 825

See live downlink on http://pcsat.aprs.org
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Psat 20097

19" whip antenna

145.825 Xponder
4.5 watts avg pwr
Other Payloads
Two-per Launch!

Payload Velume
ol 39 ewin

5 pernks
1 W werans

100 bam ureran

See live downlink on www.ariss.net
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Two Cubesats

(dual redundant)

_ RRARRARN

Rt




Now GO-32
TECHSAT-1b

See live downlink on www.ariss.net

GO-32 now supports
APRS on its

435.225/145.85
packet system.

APRS up on 145.85
(PC’s and messages)

Mic-E up on 145.93
(D7 and D700's)

9600 Baud!
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APRS Is INFQu- Miemare
: K
not just traé’l‘%qu! Field Data?

Go 32 PRS I a.e S stel.l Dtelltla End-to-End Eve ere e 4Ie'
t)

Sy
9nay Fihdi
ng>

A0 Every AP o the internet is
AUTOMATICALLY an IGate to BF for his area (think celular]
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