Official Journal of

APRS Space Network

I_[T!@m VIS

Henwood TS-4830SAT and
TE-4B0HX HF+50 MHz
Transceivers

12/17 meter transverter

T

APRS space frequency Is 145.825 NHz
Also via GO-32 on 435.225 dewnlink, 145.85 NMHz up

APRS is a registered trademark Bob Bruninga, WB4APR
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A transponder for the relay of
remote environmental sensor
and other low duty-cycle data.

3 Axis — Sun Pointing

=Ground Stations -,
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Structure
= PSat Dimensions -1 cubic foot
= 50% PSat Mass — 18lbs

Hung from 16’ of 2x30Ib fishing line

2 Operational Magnetorquing Coils
#30 wire 130 turns

Torque of 10E-4 N-m

|
= 100 mA; approx. 55 ohms
| |
s Red LED coil indicators

Magnetorquing Colils in X and Z-Plane

Solar Panel Configuration
= 6 Panels on the +Z face
= 4.5 Panels on the —Z face
= 4 Panelson X & Y faces
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ADCS Test
Results

Lights too close!
Re-test at 16 feet

Results give max
error of 9 degrees, N
Within Iimits -ED D.;Q D.ifl D.iE D.;EE 1I 1.;2 111 1.;8 1.8

APRS is a registered trademark Bob Bruninga, WB4APR




Comms Satellites Benetfit Others!

GO-32 APRS Igate System (potential

=0-32

'F o=

h Footprint

on the planst AP F. = connected to the internet is

-_-I IT r1--TI L Gate to RFE for his area (think cellular)

Satellites for education need to provide access to other Student Projects

IE - Environmental sensors, WX stations, position/status reporting
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APRS Satellite Constellation

All on 145.825 MHz with Generic links

Generic Global Connectivity
8 Cubesats would provide 1 hour access 24/7/365 to handhelds
For mobiles, would provide 30 minute access
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APRS Space Applications

PCSAT-1 (Prototype
Communications Satellite) is
a US Naval Academy.
Aerespace student project.

ANDE and RAFT
In Dec 2006-2007

C u besat 2008 APRS is a registered trademark Bob Bruninga, WB4APR




ARISS supports
APRS on 1SS! APRS on 145.825

too!

Use digipeater path
VIA ARISS.

PCSAT 2 was also on
SR20]015210]0]5)

PCSAT2, was the second
APRS digipeater satellite.

See live downlink on www.ariss.net

APRS is a registered trademark Bob Bruninga, WB4APR




Now: GO-32 GO-32 now SUpports
APRS on Its

TECHSAT-1Db 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 Baual

See live downlink on www.ariss.net
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Tracking is EASY! (AOS51)

e |nstanTrack !E E

Satellite Schedule

g:g;iiﬁfaanga? Satellite: AO-51 ECHO A0_51

AQ51 repeats every 5 days
Long term pattern drift
earlier ahout 1 min per day

No computer needed
Two or more solid passes to handheld every day
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Tracking ECHO (AO51.) tee!

i 2S5 5ep

O350 0250 0910 053010230

1005

2000 2100 2021
[} = - L

for Wash DC and

Fhurs; 14  August

No computer needed
Two or more solid passes to handheld every day
Five or more uplink passes for mobiles, etc
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GO32 -EZ - MOBILE Satellite
Prediction and Tiracking

This table is for Washington/Baltim Ih ut warks for all points north and south.
01Auag 112ug 218ug 3 205ep 305ep 050ct 1530ct

0930 0910 1025 1005 20 1040 1015 03850
1050

2050 2030 2005 212! 204 2015 2135 2110

2210 2145 2135 WB4APR
Tracking GO-32 in the maobile is easy, because the passes repeat every 10 days. Just
prepare atable like the above and stick it on your mobile dashboard, and then any day,

maorning 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 Thurs 14 Aug) is showi

Two or more solid TX/RX passes every day.
Two additional TX passes 100m before and after!
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Tracking is EASY! (1SS)

Alternating 1SS Pass Geometries for US Naval Academy at 39°N latitude
' For [55. Far ISS.

Tweo excellent overhead paszes per day (2 ,6)  pazses per day (2,367

Four OK passes upto10deg (1,3,5,7). This Four wery oy = = per day (1,45 8]

pattern occurs every ather day. Pattern ocours every WYWEd A PR

No computer needed!
Similar Passes every other day.
22 minutes earlier each day???
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LEO Pass Geometny

Low Earth Orbits

“R/3—+10 dB

wiznn
Typical pass times are 8 to 15 minutes.

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

0%  Only Azimuthi Tiracking Is needed!

» 10 dB gain Horizon-to-horizon

» 98% of all in-view times

AL AN A > Using $75 TV rotator only
6 element beam 10.5 dBi

APRS is a registered trademark Bob Bruninga, WB4APR




Omni Antenna Gain 7 dBi !

1%

3/, wave vertical 5

i ¥

RFun Program several
hours to fill in all
anglexs. 12 is best.

de HWB4AFR

19" wehipy

Large Gnd Plane

E
L
E
)
A
T .
I
M

SIGHAL E5TRENGTH

SATgate! 34 and 1/4 Wave Omnls at 435 MHz
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Combined Omni Gain
Path Gain + Antenna Gain !

il kenwoop

o
L BANDIR ety THE w0

17:56:53.00 UTC

Just 12 stations with Omni 19" whip antennas can capture every packet

over the USA with a total of 16 dBi gain on 435 MHz or 14 dBi on 145
SATg ate | MHz relative to the horizon. All feeding the global APRS network.
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Omni SatGates

Get about 3 minutes of data (each)

Elevation Angle "

.Il'_l
-ty

W 5 IHIJt __'-. IJI-'IHE'E':, Hrll-- thl-' C l-'rltHI Trl-'IIIIJI-'rII
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3 maohile radio
dndg Dioppler,

-JtE!IIi’[E! is too far
s are useful.




Omni SatGates (Alogger)

File Serial THC About  Help

APRS-IS Server | My Station Serial Fort | | og incoming F'au:!ietsl
Send test to senal port

TN Mode |
' & Cmd |
Send] | I
! “ED“I i £ Conw
I Echo test sent to display | KIS
v Log zenal data “Ketwood DFAD700/D710 only e
7 Log senal telemety B aud rate
: : £ i
[ Gate valid 5PRS packets to APRSS 00 DI Lt S

: Turn off THE place in radio contral mode  Mode (If known)—
Send ASCH File ta TN

. £ i
Turn on THE place in APRS mode ~ Esg‘lg rana

= i iy
Setup Pert Setup THC . : Reszet THLC, open in Packet mode Facket
i~ Senal Port
I @ (fentan | Close Poit I L9, |

Sat Help Kizz Help

was MOCALL

;.EE 21:41 -84 *HBAUD 9600
tHBAUD 2688
If was 12808

BillC) ell5 00 214513 UTC

P=THC CMDIHEAUD 9600<CR=<LF>
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APRS Satellite
Msgs/Email

Send/Receive messages or email

Anywhere on the planet via APRS satellite




AMSAT Operating Areas

QAID WE4APR

OAJ0|-Isolated, Open AMSAT Global Operating Areas

DAJA|-Areas Regional Areas shown are for low LEO's such as 1S5,
-Border COI‘IQEStEd Aress are larger for higher LEC's such as A051,
QAJC|- Congested | A Interference Area
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What Is APRS?

APRS = Automatic Packet
Reporting System

APRS was developed in the
early 1990's for local

Situational awareness and! T\WO-
WAY:

Amateur radio.

Not just Vehicle Tracking!

APRS is a registered trademark Bob Bruninga, WB4APR




What I1s APRS all about?

Immediate local digital and graphical information exchange between all
participants in a locall area or event. This includes:
= Positions of all stations and ebjects
Status of: all stations
Messages, Bulletins and Announcements
Weather data and telemetry.
DE bearings and signal strengths for quick transmitter hunting
RE Connectivity plots of alll stations
Local OBJECTS on a common map display for all users
= [ocal Fregs, Nets, Meetings

Typical applications are:
. Routine local awareness off all am radio evenis and assets areund you

Marathons, races, events and public service
Search andi rescue
Family communications and tracking and one-line emails
Mohile-te-mohile: glokhal messaging
Weather data exchange and display
Efficient multi-user Satellite communications
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SCOpe Of APRS 30,000 experimenters to draw from

APRS consists ofi a very large land
pased wireless network. Almost
30,000 users around: the world.

This netwoerk works via RELAYS
every 20-30 miles called
“digipeaters.” And Globally via
|Gates to the internet.

APRS Is also used! via some of the
Amateur Satellites.

It IS also used to monitor
telemetry values ofi weather
stations for the National Weather
Service (NWS)

APRS has the capability to quickly But, only 10% try Satellites

relay telemetry values to research 5 : :
centers without the Internet. Only 0.1% on any given orbit...

Peak User Transponder Load is < 4%
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APRS MisConceptions!

See APRS-tactical.html

That APRS is just Vehicle Tracking instead ofi a Real-Time Information
Distribution System.

That APRS Is dependent on GPS for its value (GPS Is not needed. See Objects).
Using APRS clients that only do maps and ignored APRS Comms fundamentals.
Failure to understand the importance of OBJECTS: . See Objects 101

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

Failure to iImplement the original APRS Centralized Cemmon Bulletin Board

Not understanding the APRS operator’s role ofi Data /rpuit (Objects, Bulletins and
Messages)

Not realizing the importance ofi VVoice Operating frequencies in APRS.

APRS is a registered trademark Bob Bruninga, WB4APR




APRS, maps; and events

3949.XX
08415.XX

Latitude 39 49.XX
Longitude 084 15.XX

Map by
WB4APR, Boh

That APRS Is dependent on GPS for its value
(GPS Is noet reguired to put things en maps).

APRS is a registered trademark Bob Bruninga, WB4APR
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AP RStt (TO U C h tO n e) OF any: ether seurce(Dstar)

Yoice
| == Fn ===

Any handheld
Fhd mokile rig
=ERS

& DSTAR users!

Simple DTME memory - One button puts you: in APRS (Position, Freguency and Status)!
DTME on voice freq translated to packet on APRS channel (or direct to APRS-IS)
Position is 10 mile ambiguity using repeater posit (or 60 mile ambiguity out west)
Freguency in packet is Frequency ofi Repeater

I Echolink or IRLP, APRS packet includes node number!

APRS is a registered trademark Bob Bruninga, WB4APR




APRStt (Touchtone)

45 KB3RBC {:.I'I @:@ KB3JDB-
"-..I h‘ll
4 =}

&' @ N30ZB- 2 e a7 Govel
&8s KV35PA - fa
-i- -1 5 flary B
|(|33J|:|J Hquhrl-3
e I

WaDIo | L
* [ KE3SI-Q . o} ﬂ-EepEr

& KIFOR-1

|'

ICFIlFFl]-lE

@ L ) el N3N | Y

U[‘ ITED- HTATE"-? & KB3CHI=3 —5 I N3E0-93E ¥ ] EEEEI!:R-
o _}_ L 7 (el HSEH ™ S NIRSB

s HB1HAT=9 | sarficeis . /

-

P
. m.r3|3-2
(E; H3PGC-HD:

i

[ W3XYZ-1 7 -
 s214 T [ WB4APR-15 A H3UIIZT,
= 147, 18540
@ Li_ouT ¥ [ W3ADO-15

-___EEE-.. i P'.!tuh:_:_nt River ViISABC-15
-

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

147.105MHz T107 R30m

Voice Operating Freguency, Tone and other info
Node number if Echolink or IRLP, or reverse patch number if Repeater

APRS is a registered trademark Bob Bruninga, WB4APR




\/arious APRS Stations (@wo-way)

any

DTMF HT

Kenwood
THO-TA,

APRS is a Network intended for real-time Tactical
INFORMATION exchange. This means 2-WAY.

APRS is a registered trademark Bob Bruninga, WB4APR




TRACKERS (and Buoys)

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

But for some very remote applications, APRS is a
great way to communicate small data packets
from remote locations...

P stangar ek Stondarg
H T ICO | FACK H T

- Pocket Tracker TX APRS on 144.39 S llite APRS
ps || Mootracker  RX Voice on XXX.XX ALEllite
On 145.825 MHz

APRS is a registered trademark Bob Bruninga, WB4APR




Global Mobile and Portable Satcom

GO-32 APRS Igate System (potential) ( Endte-End Everywhers )

(50-32

nrlzE

email :
?‘H’ engine
# Global APRS s E
PR Internet connectivity ||

LIVED |Cate live RF COMS

e
- FINOU.cam
IGate

E PC=at.aprs.org

N
- w anss.net
Gate

Footprint Comms

I
IGates everywhere

an the planet ArD Ewery APRS user connected to the internet is
AUTOMATICALLY an IZate to BF for his area (think cellular]

APRS is a registered trademark Bob Bruninga, WB4APR




Kenwood TTM-D700A

Dual band 144/440 MHz 50/35 Waltts
Built-in 1200/9600 bps TNC including digipeater

Built-in screen display ofi other APRS stations
and front-panel send/receive messaging.

Other APRS station locations are sent to the
attached GPS map for display.

TM-D710 Kenwood I'H-Di7A(G)
Adds operation Freq to every posit !
Auto tunes to others with Freq!
Shoews local Voice Repeaters !

~ KENWOOD




Alinco DR-13517EJ-41U

Basic 2 Mi Radio with; optienal TNC.

(Opentrack makes a drop inj tracker module)
Allows direct input firom

any standard GPS.

Basic 1200/9600 hps TNC

Unlike the Kenwood radios, it requires a PC to set it
Up, and there Is ne APRS display directly on the radio.

APRS is a registered trademark Bob Bruninga, WB4APR




Yeasu VX-8R

“APRS™ announced at Dayton?
Optional GPS in spkr-mic
Features of D7
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APRS Voice Alert!

\V/oice Alert is effectively 3/ Radio channel for
the D7 and D700 APRS radies

By setting the APRS Band, A, to PL-100,
but keeping the volume turned up:

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

x And youiwill-hear* ani eccasional 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.

APRS is a registered trademark Bob Bruninga, WB4APR




APRS — IS - Local Infoe/Datal

Last 100 stations!
Mobiles and HT are 100%

compatible

Direction & Distance

Frequency and Tone

_ BENWUUL M ouaL sanpen m-o710

— —
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The APRS, Network

Satellite

And to the Internet
Gateway




[FeatTures OFF = T L 1731 ToLo.N'm Fax-

APRS User Density

Each cell iz 30 mi

114 per deg
B 91 per deg
W 72 per deg

_H_
r
|:| B =7 per deqg
45 per deqg
"3

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

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

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

wehiere wehile letting the high
WB4APR
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AP RS (ALOHA circle and digipeater heps)

[Your ALOHA circle Is yeur 100% saturated channel rangej

opSs ST HOWN are TO Hﬂu.“ﬂdd I For feturn.jMyase Tob:o =9 F'H
T o

nge Lot
Ta6 .04H
BA3 .99L

H1 DS — : HA By recump
= AR + youxr rellahle ﬁLﬂH

AP-PLOTS-HOPS to =@ E ow
hops are needed? Hur iz 0

— USBU 1

B4APR .
= a 423K '/
A GaKZZ
. Wiaav-a '

o~ 3 .
& I S any; ﬂuTLHHnéPc-x | d
RLH _OUTL g AKIUTF-1"
e I MK3EMD-15-1 @
SAPHADSL -3 . o
S IMOF —18) I3KTK-3] =
= SPAMan_2 2 kanabo1
EAUCT -3
TR FUA-12
=
3| T L EY A 13

1ZB-3} ,
2 4/ NaEUA-11

| AT KDAY LK -2
5 IMau - il CEVEHE

L O LML -3

= == FI For HELF |
j‘:l' LUBASYL -5 \
K.

i == : ] o raC Tem © -
DI SFLAY S . H.L.F.U.p1—-H H MEMU>." Contris P Prs LXK Fheaetup

MAPS-PLOT-HOPS display shows snapshot of number of hops fram each digipeater to my station in
Baltimore (at center of my A _fihlJrLE]. Diata is platted from last-packet-received, o needs to be observed
several times to average out circuitous packets and lucky shots.
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AP RS ( Sole DE Fade Circle Trechnigue:)

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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P RS ( Sole DE Fade Circle Trechnigue:)

o M 7 N T
Map satellite
B T — =
rsttried Morth side of 4 lane, B .
nal began to weaken. g

agery JS@007 DigitalGlobe - [erms.g

el
=
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rele Trechnigue: )

.-w
o
: T

o+ (<

3igs again peaked o
along this edge of the field.
=

I could not see the payfoad until | was 6 feet away!

qunﬂ I
100m

| have changed color scale down on this view, since | 'was now much clos
showed places where signals were beginning to sometimes hit 39 full scale on my DY HT. On this view, however, red shows
where it was LID 59 with no dropouts. White shows where | could begin to hear signals without the HT antenna.

APRS is a registered trademark Bob Bruninga, WB4APR




AP RS ( Sole DE Fade Circle Trechnigue:)

o+ <

e

o WB4APR

We knew Balloon was headed north at last posit, so | walked along Morth edge of field where Murphey's 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.

APRS is a registered trademark Bob Bruninga, WB4APR




AP RS 3D views, for Balloon tracking

eyl ToLo.s'm Fam

; —_ ALTCE ¢
Hange Scale R =

Altitude Scale

96, BUA

&3, Ud

22, 04d

fUF ... iDDH cw (FFL: AFHYE |
YHA1u34Y . 38Hglld”

APRZ=dos has a 30 map display mode. The vert cale can be separately se
=cale depending on the altitide of abjects.  This is ¢ hall__rl track.
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APRS Event Data Entry.

4

D700 Control Head
for scores reception

SSHETCON
ard 424

This laptop is ﬁot involved electrically.
It is used by the scoring personnel

APRS is a registered trademark Bob Bruninga, WB4APR




APRS |Gates (Global APRS')

SO-32 APRS Igate System otential

An IGATE Is a local APRS station that utilizes
the APRS-Internet network to pass all packets
heard on theilr local RF back to the Internet.
(Gives gloekaliviews torlecal activiby.

Alse act as two-way gateways for ALL APRS
MESSAGES worldwide (Intermet <> RE).

APRS is a registered trademark Bob Bruninga, WB4APR




Eindu.com mapping

Internet tracking developed by
Steve Demise — K4HG

©2004 ge ddinet, -

— Foxeroft

 Shawnee
[ roquos |
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APRS-Internet (APRS-IS)

Google
Maps

Situational awareness

Satellite

This data iIs LIVE

http:// Pcsat.aprs.org

APRS is a registered trademark Bob Bruninga, WB4APR




APRS-IS (EINDU — Near Range)

APRS Stations Near WB4APR-9 (last 240 hours)

G()tsgie*
findU links for WB4APR-9

earby APES 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 |

390000»05?55000/35

0.0

00:06:0246

| @vasapc

899717 -76. <0410§

03

\sw

105:22:10:17

% WB4APR-1 |

¥ WE4APR-9

xs 99033 -76. 493[50§

0.6

\s

100:00:11:28

98667 -76.49J83

09

100:03:23:42

| * WB4APR-3

B_98500 i—?6_48 SDE

13

00:10:5508

(% KBIKAK-O |

02567 |- 76,5067 |

1:5

101:00:57:40

VA2IPN

| * K3FOR-8

3§.97150 -76.4917

1.7

06:07:21:19

39.03200 -76.50P67

9

| 00:08:58:06

| #s WBIHALD |

. 134.97067 |-76.48400 |

20

100:02:25:47

| ¥ N3MNT-9

02117 -76. 46300

25

106:21:1431

| N3IHU-9

| B N3KNP

3p.01833 -76. 44867

33

100:02:18:02

97233 -76. 55(\1?5

34

104:0137:14

| BB WIAFE

19 03517 ?5451\)05

36

100:02:14:24

| PR K3TH-14

897383 - ?5.551&35

41

08:23:06:24

| BMK3TH3

| X N3HU

38.97400 -76.5631

4.1

00:00:14:52

/139.04017 -76.44183\ 42 /| NE

|00:00:01:28

* Click to see all stations on map
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APRS-IS (FINDU

r.;" Pond
!
™ K3CcHZ . & KB3NEU-3-
. @K : 147 ,135+C |
B II':E;?-.} ha Ll

Mtia Reser s

©

et |
E3LAG=1
1 | K3I0-2 8k KlBZ'—"T:L KB3C.J.J ke
676" " gy HBARS—9 :

':mu; ITTED i

\g
‘_ét CHAE92
KB3CH!=3

] ™

cuaﬂﬁzﬂ 45“*-11:(1:351-9 #
e I-leLHH‘. l

@@ Luy_ouTLk 147.185+4D
ﬂ I-I3RBR—EI [

P‘.:l Tt Rinver

ICI-'-‘I‘l"HF—

Ao no Lsgarav el -

— i,:u'- HBEIFS-HL

Near Viap)

£H3ZE""

asa

HE 3V

uﬁanh-a
¥ KOAHILZY

!
!

- £ 1
& N3ULI=7
ST iR
Riode Rived

i
Herring|Bay)
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APRS-IS (EINDU - Viessages)

| | | time | message
' WB4APR-9 | JAIRBY-4 10/25 00:07:04z no msg list?{44
10125 000247z gsl! {43
'B4APR-9 |10/24 23:59:59z hello{15
'B4APR-9 |10/14 14:09:06z | GM hwve a grt day! 73! {0
ALL |1Df'14 13:53:03z | in d700___ ignore that msg_ It was 4 satellite {42
ALL 10114 13:5024z 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 21:49:45z| noisy{3
| NSPK | WB4APR-9 09/30 21:12:16z| Try again on 6 835 {003
' WB4APR-9 KE4NYV-15 09/30 20:48:11z| 527437
| NITI | WB4APR-9 09/29 02:47:14z| Good luck @ DCC{82
| N3IDX-1  WB4APR-9 09/28 020644z  Greetings from Huntingtown, Md{2b}
| KDRATF-2  WB4APR-9 09/28 01:55:17z ru 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 09/28 01:45:12z Y6private line {M
WB4APR-9 | ALL  09/28 01:43:14z what is pI?{34
| NSPK  WB4APR-9 09/28 01:40:41z, Gud2 C U on the CARA last night! -Pat {000

APRS is a registered trademark Bob Bruninga, WB4APR




APRS for Special Uses

Bicycle rallies, races L | 2PRS Experimentin F-16 Alcraf
Walk-a-thons, Parades -
Skywarn

Weather Nets

Crime prevention patrols

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

Now! integrating into APRN' (Automatic Picture Relay
Network)

APRS is a registered trademark Bob Bruninga, WB4APR




See Buoy Location and Telemetry at

http://www.ew.unsa.edu/~bruningga/l

APRS is a registered trademark Bob Bruninga, WB4APR

Piggrem




Findu.com Trelemetry 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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APRS Emergency
POWEL:

200W Solar Power
- Continuous

10 kW gas Generator 220 VDC
- Auto-runs as needed
- lightweight wires

Low Cost /

220 V. DC

220 v DC |

APRS is a registered trademark Bob Bruninga, WB4APR




APRS In Space.
Comms, not just tracking!

GO-32 APRS Igate System (potential) ( Endte-End Everywhers )

(50-32

nrlzE

amail )
?‘H’ engine
- Global APRS L E
PR Internet connectivity ||

LIVED |Cate live RF COMS

e
- FINOU.cam
IGate

E PC=at.aprs.org

N
- w anss.net
Gate

Footprint Comms

I
IGates everywhere

an the planet ArD Ewery APRS user connected to the internet is
AUTOMATICALLY an IZate to BF for his area (think cellular]
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