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Human to human info exchange!

Single channel info-resource!

Universal Ham Radio Text Messaging Initiative

» aprs.org/aprs-messaging.htmi

National Trail Golden Packet Event (24 July 2011)
> aprs.org/at-golden-packet.html

APRStt (Touchtone for any HT) ! aprs.org/aprstt.ntml
APRS-RFID! aprs.org/aprs-rfid.html

A-Star Nodes! (universal voice network) aprs.org/avrs.html

APRS is a registered trademark Bob Bruninga, WB4APR
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Universal Ham Radio Text Messaging Initiative 2010

ey

The OLPC
.' ¥ Aty \
’
2 o

WIEESS

> £

EcholLink

Send/RX anytime, anywhere, any device by callsign
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26 separate systems




Universal Texting — New Radios! 2011

FTM-350R

PORS  TUV  WXYZ
T rev 8 TONE 9 pr

amm s [ cm ]
% MHz O DUAL & ENT calL D

TH-D72A

All now come with GPS BUILT-IN!
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OLPC -One, [Laptop: Per Child

Audio ports E\_'..H'u

$100 laptop per 3rd world kid 3nd one USB.
Low power, ne moving parts o
High power WI-FI and MESH net s
Runs Linux nads
Sound Card to DC, volts, O'scope BEEzE

Jack, KG4GIY/s APRS app: i

Back-light
control

Wireless
acqguisition

FINDU. COM § APRSWorld | ] Wireless

activity

Stylus area

Capacitive
touchpad area

AL Cullman AL

Dlsconnect
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National Trail Golden; Packet Event

26 July 2009
25 July 2010

2000 Miles
15 Stations
Two paths

Golden Packets end-to-end

Omni Antennas

—— RF links
Monitor
Area

Others can

Monitor!
aprs.org/at-golden-packet.html
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Appalachian Traill Goelden Packet
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Appalachian Tirall Gelden Packet

e Katahdin

Mt Washington 2 S
:

Hewsr ok - vugarloaf iz lafu] (S —
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The hardest part of the path is going across Pennsylvania with its many low ridges. From NY onward, the pathis simply peak-to-peak on popular high mountains.
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Using Google Earth for Links

50,000 miles ofi national linear trails!

e
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e
. / Another good parking place
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Appalachian; Tralil KX40 John Huggins
Golden Packet Complete RF Link Analysis!

Edit  Miew Swap

A Fmuth=6. B Elev, angle=-ﬂ.§52* Obstruction at 69, 96km Worst Fresnel=-0.0F 1 Distance=104.11km
FreeSpace=116.0dB Obstruction=27 &dB Urban=0.0dB Forest=2 6dB Statiztice=h, FdB

PathlLozz=151.9d8 E field=13.8dBpV/m Rx level=-104 7dBm Rx level=1. 31pY F= Relative=12 2dB

“ - John Huggins, kxdo

B+
-

- Hecewver

| Eatahdin-dbol, ME
Mode Role Node
T systern name YWHF Fiwed KQTL-1 :_j Fix spstem name YHF Portable Ferwood Th-710 .:j

T power 158 41,76 dBm Hequired E Field 1.54 dB v m

Line lozz 0.5 dB Antenna gain 4 dBi 1.85 dBd ‘_:__j
Antenna gain 4 dBi 1.85dBd __:_j Line lozs 2dB
Radiated power EIRP=33.58"W ERP=20.48 R zenszitivity 032 pv -116.9dBm

Anterina height () 70 S Antenna height (m} B sl e
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What Is APRS?'

APRS = Automatic Packet
Reporting SYStem (not position tracking!)

APRS was developed in the late 1980's
for local
Situational awareness and TWO-WAY.

Messages + maps for OBJECTS —
everyone sees the same situation and
Network Connectivity

INot just GPS! Venhicle Tiracking!
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The APRS Network

Information exchange; between everyone

G g Digipeaters
And to the Internet ’:‘ E

Gateway

*

s  Multiple Hops
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Global Moebile/Hil Position and
Tiexting Connectivity.

APRS Global Network ( End-to-End Everywhers )

fﬂf‘"

Global APRS E
Irternet connectivity

LIVEL ICsate live RF COMS

FINDU . .com
N PC=at.aprs.org
Foaotprint Comms w aniss . net

IZate
IGates everywhere

on the planet ARD Ewvery APRS uszer connected to the internet iz
AUTOMATICALLY an liate to BF for his area ithink cellular]
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A-star Gateway Repeater

G I O ba I . ] UHF Repesater

Mobile/HT E [ aim =
VOICE [

Connectivity.

cocje

Q5Y m=g

\\if on APRS channel

-

AVRS 5 5 COSTA 449 975

WaADO0-15

| 145,500 435.500 | Jaremy
o | | | O O D0 O O

Dstar mobile Radio APRE mobile Radio

The D-star radio dizplays the calls of Maotice how the APRS =ide of the
_ _ the &-star gatewway during the QS0 A-ztar gatewway is also listening for
WWe can do this now with'a but wwhen the APRS user releazes his the APRS callzign data on the
|itt|e softwa re and some PTT, then hiz actual call iz streamed repeater input. The mokile D'z every
. . over the D-ztar channel for dizplay. time he releases hiz PTT. Callzigns
Incentive by a gOOd author! Howy long is the call retained on the from the D-star network are sent to
front panel after the signal staps? the APRS radio as packets for front

WIBLAP R panel display .
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Seeing the Network

(PHG data shows relative station performance)

11133 ToLo:%Zsm Fadm

R | |
& Ccursor to ouy UIH withk
iftlaryrows umLok off and.
m with PgUPKDn. Then press’]
. Hhen done, do alt-5-SAVE

N ——

=

E——— JF=& S Ttatute 1 ——7F |[Track Mem H

and rivers turned off to reduce clutter. The
eft and Baltimore in the upper center.

APRS is a registered trademark Bob Bruninga, WB4APR




Seeindl the Situation: symbol Atributes)
TSN

I |
g Eg;Eﬁ
S 5—|—|

D= s,
f%

XI..

The brightness of most ' \b B72°F/ | __e-—i

colors dimmed wwhen ;
zaved here az a JPG “F i

g
)
I

i N i R ; I L ———>F |[Track Mem W 7 —
DISFLAYS. A.E. ¥ H HH File Invut Mar Ors HE EUseftuw




Symbol Atributes

The original APRS Overlayable Symbols and Color Attributes

Overlayable
Symbols

@ = Commanly Overlayed APRS symbols

=
é .ﬁ. gﬁ - Overlaved symbals that rotate in direction of movement

P S ] - Generic Overlayable shapes  ie: ARES A3
W=y = Other Overlayable Mohiles In &PRS1 .2, all
symbols may now

T = MODIS reports and Types of Shelters hawve overlays
- Mew RADIO symbol with multiple overlays

only a simple 3" overlay is showwen here, but 0-9 or A-Z may he used.
Also any APRS symboal can have other attnbutes (usually shown by color) such as
of age, &  #movement, & capahilities, ohject ownership,®® msg-capahilit,ee et

Note, some popular “aprs” programs do not
Since April 2007, all display ANY of these 11 attributes on any
alternate symbols map! They show meaningless ICONS instead
may now have overlays

APRS is a registered trademark Bob Bruninga, WB4APR




Eindu.com Internet Interface

Internet tracking developed by Steve
Demise — K4HG and Sproul Brothers

. 1 e

22004 geo.aprsworldinet— |
- —Foxeroft

APRS-fi.com
OpenAPRS.net

APRS is a registered trademark Bob Bruninga, WB4APR




?&1@‘»

APRS-Internet (APRS-IS)

& situational
awareness

This data 1s LIVE

http:// Pcsat.aprs.org

APRS is a registered trademark Bob Bruninga, WB4APR




APRS-IS (FINDUI= Near)

APRS Stations Near WB4APR-9 (last 240 hours)

GOt}giﬁ’“‘
findU links for WB4APR-9

earby APRS actv
- Raw APES data

z ]\earest tide stations

- Metric units

= Nautical units

- Display track

- APES Map Manager coverage
= NexRAD Radar

- Topographic map

- Aerial Photo

- APESWorld map

- hide Google Maps

External links for WB4APR-
9

- DEZ Loo

- MSN map (North Amernica)
- MEN map (Exrope)

- MSN map (world)

- TopoZone

\

| Call

lon / {distance \direction |Last Position

% WB4APR-9 |

390{}1!}0'0 -76. SC}C}DP 0.0 00:06:0246

| @vasapc

8.99717 | ?5<0410§ 0.3 \sw 105:22:10:17

% WB4APR-1 |

¥ WE4APR-9

*3 99033 | ?6493[50§ 06 \s 100:00:11:28
98667 ?649;’835 0.9 100:03:23:42

| * WB4APR-3

898500 |-76 48§50 13 00:10:55:08

(% KBIKAK-O |

02567 - 76.50p67| 1.5 101:00:57:40

VA2IPN

| * K3FOR-8

3§.97150 -76.49017| 1.7 06:07:21:19
39.03200 -76.50p67 | 1.9 | 00:08:58:06

| #s WBIHALD |

100:02:25:47

| ¥ N3MNT-9

02117/-76.46300| 25 106:21:1431

| N3IHU-9

| B N3KNP

3p.01833 .76 44867 33
9?1335-?65&\1?; 3.4

100:02:18:02
104:0137:14

| BB WIAFE

190351? ?5451‘)05 36 100:02:14:24

| PR K3TH-14

897383 ?5_551%3 | 41 08:23:06:24

| BMK3TH3

|
|
|
|
|
|
|
. [38.97067 E—?6_48 }D’D 20 |
|
|
|
|
|
|

| X N3HU

00:00:14:52

: 33.9?40{:5-?6_5531\5 4.1
/139.04017 -76.44183\ 42 / NE |00:00:0128

* Click to see all stations on map
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FINDU COM (click to see all stations on map)

A

' Also:
S = APRS.fi
. OAPRS.net

" ' STHEE -
HHK-15 < WmSTHGRjOGEE Etc...
AN AR e p e HI3K=7
Uf IITED"‘Q‘I i . 2
:
; Y g
HBARPE 3
¥ K0AHTiZY on NSAD
-4 35?;%"'16“-

< N3UUI=7
Saliti River
R alR e
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APRS-FI (anyone can see APRS)

v | & http:ffaprs.fif
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Edgewat _
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i+ renT| Overlays| -

aprs.fi - Login

map software free
Sign up for a free trial of our map
software free

Ads by G

Track callsign: [Clear / Show all]
Search |[

Address, city or Locator: [Clear]
Search

(7]

'Nx 28.6°F 67% 1002 mbar 0.0 MPH 5E

Other views:

s Station info

¢ Raw packets

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

e Prefix browsing

e Google Earth KML [7]

e Data export tool

e Preferences - My account

Information:

APRS stations currently moving - Usel
guide (new!) - FAQ - Blog - Discussior
group - Linking to aprs.fi - AIS sites -
Service status - Database statistics -
Advertising on aprs.fi - Technical detz
API - Change log - Planned changes -
Credits and thanks - [£) SHARE E

'EFUSE |ir||n=l: nnints nndated 2. deleted 0

APRS

is a registered trademark Bob Bruninga, WB4APR




APRS-IS (FINDU - Messages)

| | | titme | message

' WB4APR-9 | JAIRBY-4 |10/25 00:07-04z no msg list?{44

10125 00:02:47z | gsl! {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 13:50:24z in d700 {41

WB4APR-9  ALL  10/14 1349:07z  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 21:4945z noisy {5

| NSPK | WB4APR-9 [09/30 21:12:16z Try again on 6835 {003

' WB4APR-9 KE4NYV-15 09/30 20:48:11z | 52237

| NITI | WB4APR-9 [09/29 02:47-14z Good Iuck @ DCC{82

| N3IDX-1 <WB4APR-9 (0928 02:0644z|  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 01:51:40z ck in!{35

| NITVZ | WB4APR-9 (09128 01:45:12z Ysprivate line {M

WB4APR-9 | ALL  |09/28 0143:14z what is pl7{34

| MNEPK WB4APR-9 |[}9.f'28 Dl:4£}r41z| Gud 2 C U on the CARA last night! -Pat {000

APRS is a registered trademark Bob Bruninga, WB4APR

Also:
APRS.fi
OAPRS.net
Etc...




Eindu.com Weather Data

' ] +

- + Hartford
+ Poughkeeps] - N
ko Willimangic
L=l = Meriden
T

+ Scranton + Middletowq

+Wilkes Barre

williamsport Poekbill Nt Y e
+ 1y

Rainfalll Ratés
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What is APRS all about?

(Humansicommunicating INFO withr Humans)

Immediate local digital and graphical infermation 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
RFE Connectivity plots of all stations
Local OBJECTS on a common map display for all users
Local Fregs, IRLP, ECHOlink, Winlink, Nets, Meetings

pical 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 globall text messaging
Weather data exchange and display
Efficient multi-user Satellite communications

T

=

APRS is a registered trademark Bob Bruninga, WB4APR




Scope of APRS

Over 40,000 users
worldwide.

RELAYS every 20-30 mi
called “digipeaters.”

All'linked by home
station Igates

Global links by Amateur A\ T e S Bernuda
Satellites gt X

Thousands of Weather
stations

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

(a side show)...

APRS is a registered trademark Bob Bruninga, WB4APR




APRS Maps, Events and ObJects'

FlUI-View3z V2. ua [Dayinn]
File s Map Logs Lists  Action  Opti

sun_-? i

—~— Y i
~ h[aEas7]
F \

[ rEE
0 [N4GDO0-12)

ST TR
T T TR T

39.49.14N
¢ | B4.15.54W
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\arious APRS Stations wo-way)

Portable

was ||
-l PalmPilot

= Fenwood any
HT THO-TA: DTMF HT

APRS is a Network intended for real-time Tactical
INFORMATION exchange. This means TWO-WAY.

APRS is a registered trademark Bob Bruninga, WB4APR




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 cps B

DpenTrack TinyTrak

Standard

bea COned HT PicaTrack S'tﬂlfll'l_::'_ﬂ'ﬂ
so the
operator can be __ TX APRS on 14439

Focket Tracker

involved in the Net! 3PS MicraTracker 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.

APRS is a registered trademark Bob Bruninga, WB4APR




TRACKERS (Now: are two-way!)

e
¥
r'l!
£
.F'r
I
|

|
B
E
[

O

R e mn  TaT
k| T
T _.pﬁ“ﬂ'*'k,.‘:_z. y J

x

OT2m case front OT2m case rear
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Kenwood TTM-D700A
Dual band 144/440 MHz 50/35 Watts
Built-im 1200/9600 bps TNC including digipeater
Built-in APRS Displays and messaging.
Other APRS stations show on attached GPS map

TM=D710

Adds operation Freq to every posit ! <enwood D7 ¥aesu VXSR

Auto tunes to others with Freg|
Shows local Voice Repeaters !

APRS is a registered trademark Bob Bruninga, WB4APR




APRS on ANY radio! (using the RC-D710)

RC-D710 DISPLAY

Jeff KB2M

E“

c
e,
)
@)
Q
c
c
o
O
Q
O
-
<<
>
o
.
T
o
=
o

On IC-2820 DSTAR
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APRS on ANY radio! (using the RC-D710)

Attached to an
ALINCO HT

KENWOOD FM DUAL BANDER TM-DT10

NiCd Battery Pack

APRS is a registered trademark Bob Bruninga, WB4APR




Other APRS radios

Alinco DR-1351/EJ-41U

2 M Radio with optional TNC.

NI1VG Scott makes an OT tracker module
No messaging/data display.
But Ol adds GPS map: display.

VX8R available since Dec 08.
Has GPS built-into speaker mic

|

= Or HAMHUD on any radio!

APRS is a registered trademark Bob Bruninga, WB4APR




APRS MisConceptions!

See APRS-tactical.html

That APRS is just Vehicle Tracking instead of a Real-Time Information Distribution System.
That APRS is dependent on GPS for its value (GPS is not needed. See Objects).

Failure to use the APRS built-in Mile-Marks for tracking all other non-APRS mobiles.

Using APRS clients that only do maps and ignored too many of the APRS fundamentals.
Ignored the fundamental Decay Algorithm to accelerate new data, and decay old data!
Failure to understand the importance of OBJECTS: . See Objects 101 and Operations

Failure to use real-time messaging: . See Messages 101 and Message Operations

Failure to implement the original APRS Centralized Common Bulletin Board concept.

Not understanding the APRS operator’s role as a Data Input (Objects, Bulletins and Messages)
Not using the D7 and D700 as data entry and clipboard display units at field events.

Too much focus on Large Screen Displays —vs- Individual Operator displays for events.
Failure to display APRS symbols with all their attributes and colors without clicking them
Failure to manage the network by adjusting the local digipeater for the situation at hand.
Not realizing the importance of Voice Operating frequencies in APRS.

APRS is a registered trademark Bob Bruninga, WB4APR




APRS Growth Opportunities!

Global Email Now Universal Text Messaging
CQSRVR (Global APRS CQ’s)
APRStt (APRS touchtone) — APRS for Every Radio WA4PC of CSSI

= Simple DTMF memory for your Callsign — One Button Send

= APRStt receiver converts to APRS Pasition, Time, Frequency and Status! any
DTMF HT

= On IRLP nodes, Echolink nodes, some repeaters, anywhere on 146.58

AVRS (Automatic Voice Relay System) Global Callsign-to-callsign VOIP
s Uses APRS message to set up call —

= Automatically links to Echolink or IRLP for nearest node and sends to APRS

= APRS Radio auto-QSY’s to make link (= Ham Radio Cell phone from Mobile)

AI-FI (APRS WIFI) in every laptop
s OLPC message client (APRS-XO) and XASTIR
s Other Systems (View on OpenAPRS, APRS-fi, FINDU)

APRS RFID for ARRL name tags (event locating)
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Global APRS
Emaill

A
To: EMAIL

ET call home!

APRS Global Tiext 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 oni the APRS-IS gates it to Internet
Great Demos. Send an Email te a Blackberry in the audience.

New Initiative! Universal Amateur Radio Text Messaging

APRS is a registered trademark Bob Bruninga, WB4APR




APRS
Msgs/Email

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

Confirmation of Relay =>

APRS is a registered trademark Bob Bruninga, WB4APR




APRS Global
CQ’s

Www.aprs.org/cqgsrvr.html

We needed a CQ System for SCOUTS, JOTA, SATERN, IOTA, SCR and Field Day/!
responded with

Allows anyone to send a global message to everyone involved in an XXXXX activity.

Just send a message to COSRVR starting with CQ XXXX CQ XXXX message

Everyone who has sent a similar CQ XXXX message to CQSRVR will get your CO

From then on, once you see callsigns, you message normally point-to-point
To limit load, only one COQSRVR message per 30 minutes is forwarded.

Can also be used any day, any time, anywhere! CQ CQ CQ CQ anyone around?
Can also be used for global GROUP comms iff 30 minute timer is changed.
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APRStt (TOUChtOne) (every radiol)

See aprs.org/

any
For WB4APR, the DTMF Sends: A9A2B42A7A7C79# DTMF HT

This is converted to an APRS packet on the APRS channel as:
WB4APR-12>APRStt, WIDE1-1:!DDM_._ N/DDDM_._ W$146.58MHz HAMvention

Puts you on global ma“Jl near Hara Arena, with your immediate calling frequency,
your Tone and your Echolink node nhumber and that a Hamfest is going on.

= That is everything you need to be known to the Global APRS system!
s Exists since 2001 (in DOS w DTMF chip). Now we have a Windows Version! By WA4PC
= Also Needed in Echolink, IRLP, and some repeater controllers with a serial port!

APRStt and therefore 100% situational awareness of any: Ham mobile or HT then APRS will
alwaysi be a side show only used by 10%, of any: club or organization.

Other Positions: #B95*234*1D => Milemark #234 on Route 95, northbound
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APRStt (SpEC|aI event) (every radiol)

See

any
DTMF HT

L Enging |

¥ _.‘__, P 1.
=, .1'.
-

4
Ay handheld ___r"" __‘L

Fh mobile rig raya -
USERS

Simple DTMF memory - One button puts you: ini APRS (Position, Freguency and Statius)!
DTMF on voice freq translated to packet on APRS channel (or direct to APRS-IS)
Position is .1 mile LIST on map display adjacent to repeater or FREQ object
Frequency used is inserted in packet (for return contact)

If Echolink, IRLP or Autopatch, APRS packet includes node or Phone number!

All responses in Voice
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DTMFE USers SHOW. 0N map See

. & KB3IRBC {:.III @:% KB3JDB-
"-..I h‘ll
'- =

&' @ N30ZB- 2 e a7 Govel
&8s KV3SPA fa
* van u“ KC3SI-9 B N3scP-1 - et any

w4 K3EORE DTMF HT

|'

ICFIlFFl]-lE

r..- F& '!‘B_P_K-g ' ) '-l_._.- @ L _ . :HJ :]-:;
S UNITED-STATES @Kmscnssz— * e ndciEampLE amtates

g = | @0 H3EH ™ 6 N3RSE
| il GAHGH
T, — At £ AEKOAHT

s HB1HAT=9 | sarficeis . /

-

L
-, 3 KY3BED
- (E; H3PGE-HL:

i

[ W3XYZ-1 :

s214 T [f] WWB4APR-15 A H3U.1057)
o = 147, 185+D
® Lite_ouT ¥ [ W3ADO-15

-.._____—_EEE‘. i P'.!tuh:_:_nt River ViISABC-15
! - I'I

DTME Report shows on APRS!
CALLSIGN with date and time
Position LIST in vicinity of repeater or APRStt entry point

147.105MHz T107 R30m

Voice Operating Frequency, Tone and local other info
Node number if Echolink or IRLP, or reverse patch number if Repeater
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APRStt (Hamvention) (Dougl Quagliana)

G5 53 31 45 47 45 43 41 38 37 O35 33 O3 28 & O35

Store Callsign in DTMF memory

Format: Acccccccocecec VKR

O == N Wk~ 0 O|=<

Where cco... 1= call, spelled out
using 2-key method. e WY 1= 94,

9 87 6 5 4 3 2 10 E iz 3B, Lis 5C and 5 is 7D.

TT Position Format: BXY# Lat =3949.20+ 02 x X Where ¥ is an overlay digit 0-3

APRStt on 146.58 MHz Long = 841526+ 03 =Yy  Where Kis the checksum by
adding all keys and keeping anly

DTMF Users: Report position by pressing B then an X and ¥ digit from  the units digit. Treat ABCD as hex.

above map, then *, then select your OTMWMF Callsign memory and send. +* Radio Spotter (APRStt) Booth

THDY Users: iwithout GFP=): simply set the above aa‘bb in your pasition. * WBAAPR Solar Prius

WB4APR
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APRStt!

File . Logs Lists Agkion Opti

39.49.14N
84.15.54w
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APRSHt: (Simp € Gateways) SES

Simple APR Stt repeater add-on

any

As simple DTMF HT

as adding a DTMF
chip to a Micro-Trak

Or adding a DTMF chip

to an OT and HT for |

use in the field at a = onr cagnn

special event = /" DTNF + Opentrackers

& simple device on a
E pole atthe event
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. P any
mﬂ@ﬂ 5T Ll DTMF HT
[EIKBIGLF

APRStt (Freq Display) e

Bmm © ! For events, put

one on each
operating
frequency and
set posits along
unused edge of
map.

See who is operating where, on what frequency and when
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APRSTL (DTMF messaging) S

300,000 TH-78 and FT-51R’s have DTMF Messaging any

OTMF HT

APRStt sends APRS info to TH-78 and FT-51R Displays
APRStt receives APRS info from TH-78 and FT-51R users

For events, put one
on each operating
frequency and set
posits along unused
edge of map.

See who is operating where, on what frequency and when
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3063

APRS Event Data Entr

..-1;“'"

How to use APRS HT’s for keypad entry of Troop data at camporees.

20 stations, 40 troops, 800 scores all day long. Use keypads!
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APRS Event Data Entry

168 1Tobo.="3F Flm

-—.._\_\_\_\_\_\_

dy CST

o

%

T NET CON
BS1

dy ce3 UB4APR-1
==

- e — - m 2= oo | [Track Mem
*>» MIHEV>BEACON , WBLAAPR—1 % ,UIDEZ-1 :*252138=zMEET HEW FRIEH]

Typical APRS map display of positions
But this is only HALF of the APRS function!
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APRS Event Data

r

D700 Control Head
for scores reception

IHHETCON
ard g

This [apto is not involved electrically.
It is used by the scoring personnel

Score Data Received
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Event Data Entry: (DIIME)

File Options Help

The format for DTMF text messaging is: GGG*123#TE}{T#
Where GGG is a3 digit QFOUPICPdE prwluadwd into a OTMF memary
Where 123 is the senders 3 digit 1D
Where #TEXT# is up to 6 characters using the common 2-key method.
A number is just the number itself
A letter is a two-key sequence with the first key heing the number key on
which the letter is located. The next key is one of the A,B, C keys to

indicate if the letter was the first, second or third letter on that key.
The text string hegins and ends with the # key.

* Set your list of GROUP codes under the Options tah WE4APR

APRS is a registered trademark Bob Bruninga, WB4APR

Using ANY Radio
with a DTMF keypad

Troop Number and
Score received at
Net Control




More INFO Display: radios!

TH78 and FTi51,41,11 Display. text messages §i
Can also display locall APRS! CER ¢
Traveler’s Fregs

IRLP or Echolink firegs
Messages

FIM-10R uses) DCS texting

| i I":'l‘.' |III__"_-:.:_-II _"I'_ ]
o

ANY RADIO'WITH DTMF!" (see APRSEE)

See
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APRS =» DIMFE Gateway!

Gates all Local APRS traffic to the DTME radio!

APRS ==> DTMF Gatewa

APRS PR P oo
Packets 5 P A : iy,

E: =8 Display
gated tO ﬂPRS pa[:kets 3- o iy cadios

DTMF y handheld

channel! lFl”EF” - ii hi 154

See
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APRS

Packets
gated to
DTMF

channel!

APRS =» DIMFE Gateway!

Simple PIC processor added to any Radio/TNC

RERMGOGO

N ey e e IR

Stand-alone Gatewa
APRS = DTMF

TTIZOvHENG

Basic Stamp FIC
draws 3 rm’-‘kF DTME Tex!
Converts APRS to Paging Radios
DTMF text paging FT-51
FT-41
FT-11
TH-78

APRS is a registered trademark Bob Bruninga, WB4APR




APRS (RFID)

s "
i ||:-\:_'-

LD,
Hot Spot

For big events, put one at

RFARC - CLUBHOUSE :
each checkpoint or venue.

or EOC
AFRS | Every clubhouse/EOC door

tranzmitter

See who is operating where, on what frequency and when
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o
o
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=
-
L
o
)
£
N
14
o
- o

These coords from Google | think are off by .01 both ways!?

3 [ CITIEALS
rlg] [# ]

3949.XX
08415.XX%

APRS (RFID)




APRS Voice Alert!

Voice Alert is effectively 3@ Radio channel for
the D7 and D700/ APRS radios

By setting the
but

= You wont hear any packets on 144.39 *
m But you will hear a voice call using PL-100 on 144.39

= And you will hear® an occasional Ping packet iff 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 - LLocal Infol

Last 100 stations!

Direction & Distance

Frequency and Tone

KEE.W.U-:} ___FM DUAL BANDER TM-DT10
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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.

WIDEN-N goes N hops outward in all directions.

N=2 in most areas colored on next slide
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[FeatTures OFF = L 17731 ToLD.mf'm Fa-

APRS User Density

Each cell i= 30 mi

114 per deg
B 91 per deg
W 72 per deg

_H_
r
|:| B o7 perdeqg
45 per deg
"3

34 per deqg
20 per deg
13 per deg
g per deg
S per deqg
0 per deg

= TAZd Statute M1 ——[Track FMem H ¥ |
DIBFILAY>». H.D.H.L.F.U.F1—-H i MEMU:=:. Cntrils File 1nevut Map Ops WX Esetupe

ged with all § of ts surrounding adjacent grids.. The file is over 11,000 stations.

wehiere while letting the high
WH4APR
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AP RS (Range Circles

11143 ToLGo:%2m Fam
oy — oo
Ove CUursor to ouYy UIH wi .
(shif t)arrows umLok off and
zoom with PgUf!Dn. Then press
IMF. Hhen done, do alt—-5%-5aUE
D I e

[

[M==_FI fTor HELF |

!

k== Ja >Tatute

4
1 ———»F |[Track Mem W X |

APR=dos map with PHG circles displayed and calls, roads, and rivers turned off to reduce clutter. The
green interstates remain and you can see VWWas wer left and Baltimare in the upper center.
Motice the three WIDER-M digis caver th ough there are mare than 15 digis around. Two stations

in the upper center live on hills... 2 varywhere,
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APRS (ALOHA circle and digipeater hops)

[Your ALOHA circle is your 100% saturated! channel range]

opS S HNOWN -EI.I"E TO Youw. 1“1:'.1:'. L tur-ﬁietur-n M7a6 loLOD.>"3 F°'H
L

H1 D F bl recump
) ARI + your rellahle HLDH
AP-PLOTS-HOPS to =@ E uu
hops are needed? Hur

—ZU3BU-1
B4APR
= ol 423K
A GaKZZ
. W iaaav-a

= : _
a2 4 O any; c-u'TLHHnéPc-H | f
RLH _OUTL T2 AHZUTE -1~
i T AH3ISMD-15-1] 8
SAPHADSL -3 o s
S IAMOF - 18] G3RTH-3| =
= IR ANRE = - J]{ plAr —1
EAUCT -3
T EUA-12
=
%] M I EUA -1 3

IZB-37) :
2 4/ NaEUA-11

. 2L KDAYLKX -2
5 IMau - in  CEVEHE

= == FI For HELF |
f:l' UBASYL -5 \
k.

T ﬁ rac 1em K .
DI SFLHY > . H.L.F. . H MEMU:." CnTtTyrils PF s Ux WFhwaetup
Pl

r'_-.ﬁ"'_z'- OT-HOPS display show of nurnber of hop fr'l'lr'r'|E""""

LE O LML -3
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APRS Range circles and Path tracing

L) lul:au =bm I'lm

) reCcompUuLe

: H rellahle HLOHH rnﬂ H1t

e FIP PLOTS—-HOPS 'l:u ceg ow fe
u5 are needed?t More iz DRH

Trace
Function

IEEE FI FTor HELF |

the Bay 'Trllrn HHHHH- tll E-n-lltlrrulrl-' The :rl l-'d F'Hl- F'F HH!_III-' ll’r gach IJI!_ql 5
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AP RS ( DFing by signal strength )

i e . 1099 1oL0O.»Ym Fam

pimngeed

5 RABERZED3SSY

[l e,

P Mokbile ; ”“...T:n
« HIT'M F D
5 WBAAPR [ - TO F:EE IF

-~

I F—— 3 Sftatute i ——F |[Track Mem W ¥ |
AFAS did not see a DIGIpeat of uour Iast vacke®. . . e InPput Map Ops HX ESeftue

h contours. Al of th
at the FC as found near the intersec
= re. 2y shiovy you almost immediately where the fo
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APRS (Solo DF Fade Circle Tiechnigue!)

1558 loGo:%am Pim

CADOXA

acain. Hrt thl-'
tothe in d area and do
and againl You WILL find the :
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APRS (( Sole DF Fade Circle Tilechnique )

Fade Circle
Omni DF-ing

Technigue was
driving EAN on 214,
then back to center
and MN/S an PaxPwrBd

First tade-circle based
on loss of signal.

second fade-circle

based on full-scale.
Ciavidsonville
Recreq,tinn
Cepter

Motice riverwvalley
skewed the hig circle.

*Foxwas 100 mWw HT
with rubber band
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APRS Balloons

_ é Very Simple

" APRS transmitter

e [ l'l'l=l=l- Lt 3
B RBdmomotris =
d III- II.

_.HI: - “'_" ]!'_r'_'1

L e R
-

S g SR D
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£ J ' A T

Map Satellite
g} '

APRS (Selo DF Fade Circle Technigue )

AR
rsttried Morth side of 4 lane, §
al began to weaken.

ST

’ d signal
, strengthend before weakening
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I could not see the payload untif | was 6 feet away!

|]2I3I2Ift I :
100:m ) gl iobe - 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 32 full scale on my D7 HT. On this view, however, red shows
where it wa ILID 29 with no dropouts. White shows where | could begin to hear signals without the HT antenna.
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APRS (Selo DF Fade Circle Technigue )

ol - <

& e

WEB4APR

=Y

law would predict
it would land in the thin tree line. Then headed south and sigs got stronger.  In this field | was using short 3/4" antenna
on my HT. White shows where | removed antenna completely. Blue is where | first could see package in summer crops.
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AP RS 3D views for Balloon tracking

ZUMY ToGo:S7m Pdm
- ALTC(F t)

Fange Sca _
Altitude Scale

96, BOG

&4, B0

J2, aEu
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APRS Tiracking with Milemarks

173l 100GL0.=Ym Flm

f_ﬂ
-f'llt]!‘i i 38-68:BEEF iMY¥YnA SE
H> & UHY ifade:iVIA WIDHK.WIDE

' -.-1|||:! Marks c ;
ile "Joe” on the inte e at mile ma h"d'l‘j '|'||Jth
I HLIIEE'[-, Joe will continue to move an my ithout update.
ulth many ’rnII- S 0N thF- rl'|=u'_1 |||IJ C -4' |"'"FZI an eye on all the ather
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APRS — Traffic Speed Posts

MY33 1ToLo.5%H5m F11l Mlnm

f27eees, APRStfc SWC rEé n

1003 1ToGo . 5om FJ3

BEcn.
DIF: HG4GUJ 9 }S

as e\c;p tn97 -
Jﬁ 2
ABN—Bouie;‘*_
"

SOU-RMHe SBU

1:Bowrie-500 1:Bowie-50W 1:Bowie-50%
{45} MPH FM19=x

‘ ~BAFB

4 IL-AAFE Bloody P I 4
) _ CSE214 =038 N/ / :
Time 0735 3 mi fm:VIAD0 y _ pomn i FECK Mem U %

Spead measured
and Tirme
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APRS IGates (GIobaI APRS')

SO-32 APRS Igate System otential

An IGATE is a locall APRS station that utilizes
the APRS-Internet network to pass all packets
heard on their local RE back to the Internet.
(Givesigleballviews te locall activity.

Also act as two-way gateways for ALL APRS
MESSAGES worldwide (Internet <> RF).
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APRS for Special Uses

Bicycle rallies, races APRS Experment n F-16 Acrat |
Walk-a-thons, Parades ‘ |
Skywarn

Weather Nets

Crime prevention patrols

-—Ta |
K e i

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

Now: integrating into APRN (Automatic Picture Relay.
Network)
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* Naval Academy Student Project *

I’r free-floating, da nat disturb.
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Findu.com Telemetry: Plots

Tenperature telemnetry for ANDE-1 over last 5868 hours {2234 points)

w501 ¥ (Shell)
= Bat A [Core)

li !

i T T T T T T T T
Declz2l Jan 15 Febh 9 Mar & Mar 31 pApr 25 May 20 Jun 14 Jul 9
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Official Jownal o

devoted entirely to

[ T8 R R PR M A P

APRS space frequency: is 145.825 MHz
Also viai GO-32 on 435.225 downlink, 145.85 MHz up
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APRS In Space

2001 PCSAT-1 Prototype Comms. -3
2006 PCSAT2 on ISS

2007 ANDE

2008 RAFT

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

19" whip antenna

145.825 Xponder
4.5 watts avg pwir
Other Payloads
Tiwo-per Launch!

Payload Volume
i 30 ewin

W peank
1 W merags

10 baas ureren

See live downlink on www.ariss.net

APRS is a registered trademark Bob Bruninga, WB4APR

Two Cubesats

(dual redundant)

_ IRRRRRAN

Rt




Now GO-352 GO-32 now supports
TECHSAT-1b  435.555/145.85

packet system.

APRS up on 145.85
(PC’s and messages)

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

9600 Baud!

See live downlink on www.ariss.net
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GO52 -EZ - MOBILE Satellite
Prediction and Tracking

This table is for Was
O1lamg 112nag/2
0930 0910|1025 | 1005 0940 0920
1050 1055
2050 2030 005 ) 2125 2100 2040 2015 2135 2114
2210 (2145 2155 WB4APR
Tracking G0-32 in the g is easy, because the passes repeat every 10 days. Just
prepare atable like the alfove and stick it on your maobile dashboard, and then any day,

marning ar evening, you will know when the next pass you can hear will be in range.
For uplink there will be a pass 100 minutes before and 100 minutes after too.

No computer needed

Two or more solid TX/RX passes every day.
Two additional TX passes 100m before and after!
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Tracking ECHO (AOS51) too!

0850 0950 0910 0530 0930
1005

2000 2100 2020 1940 2040
2120

yor Wash DC and NS5

-- Friday 26 Sep is here!

No computer needed
Two or more solid passes every day
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LEQ Pass Geometry

Low Earth Orbits

o

wiznn
Typical pazs times are 8 to 15 minutes.

Mozt of the time LEQ sateltes are in viewe, they are below 20 degrees elevation.
Rarely dothey pass directly overhead. Only 2% of the time are they above 60 deg.

Bottom line:

» 10 dB gain Horizon-to-horizon

> 98% of all in-view times
» Using $75 TV rotator only

[ o H i .
et d o

6 element beam 10.5 dBi
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Omni Antenna Gain 7 dBi'!

1%

i

Fun Program several
hours to fill in all
angles. 12 is best.

de HB4AFPR

E
L
E
L
A
T .
|
M

7 nev ol oup

o M (g ousL g ENT | calL [g

SFIGHAL STRENMGTH

SATgate! 34 and 1/4 Wave Omnls at 435 MIHz
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Omni SatGates

WHi4AFR

Elevation Angle "
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Omni SatGates

WA OFFTY HYm F——

N

k@ o

;guanno 3

£

=

AGla

535
T31Aal63 LE 5

1he /|/ |

F=———32¥ay S tatute M1 ——|[Track Mem W X
=3 Ii'll.E'

I26K25

Dl»FLAY». A.HB.D.H.L.F.Vv."l.FrF1—H i MEHUY». Cntrl lnput Mapr Ops HY UEsetup
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Omni SatGates (Alegger)

File Serial TRC About  Help
APRSS Server | My Station  Senal Port | | og incoming F'an::!qetsl

Send test to senal port

THE Hode |
Cepdl | ™ Crnd
: ol : " Cony

I™ Echo test sent to display i_'lﬁ KISS

v Log senal data “Kenwood D7/D700/D710 only e
I Log senal telemetry _f" Ll rra;_e—
[ Gate valid APRS packets to APRS S £ D70 (" D710 {1200 & 3500

Turn off THC place in radio contral mode - Mode (If known)
Send ASCI File ta THO

: e '
Turn on THE place in APRS mode ~ Esgg S

= i iy
Setup Pt Setup THC . Reset THLC, open in Packet mode FPacket
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APRS Emergency. Comms

Satellite-Simulated Emergency Test — SSET
- Send an emergency Email via Satelilite

Meteor-Scatter Monitoring Network (6 meters)
- Dozens of Igates monitoring 50.62 MHz
- Message Throughput in minutes
- Using surplus 110 Watt 6m radios
- Simple 100’ long wire gain antennas

File Edit Yiew Options Reset : ; :
- File' Edit Vew Optons Reset

50.83 MHz Elevation Plot
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APRS Emergency.
Power

200W Solar Power
- Continuous
10 kW gas Generator 220 VDC

- Auto-runs as needed $1 Universal Power Connector
- lightweight wires

Low Cost /

220 V DC

APRS is a registered trademark Bob Bruninga, WB4APR




APRS Home Power

Solar Power.. It aint

what it used to be!

v 40% drop in price this year

v 1% what it cost in 1970

v 95% efficient now (no batteries (70%))
v 50% total cost Government Rebates!

v' $500-$3000 annual rebates

v FREE Electricity for LIFE

$1 Universal Power Connector
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APRS is INFO.
not just tracking!

G0-32 APRS Igate System (potential { Endto-End Everyuhere J
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