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President's Corner

Dayton is upon us and as in years past TAPR is always in a rush to get
things done or reported by convention time. No matter how early you start |
n the year to get ready, it always scems like there is never enough lime o |
pel things finished, This Dayton should be another fun cne. The TAPR
fomam has a number of very good talks covering a wide rangs of lopics.
Don't forget that the forum begins on Friday morning again this year. For
the dinner Friday, we have been able to got CDE Chas Richard, W4IHFZ, l
SN who will be tzlking on "Amatewr Radio and Submarine NR-1". The
talk should be a very good one and as usual dinner should be excellent!

The date [or the 200K ARRL and TAPR Dhigital Communications
Conference. Start planning o attend the conlerence (o be held Seplember
21-24, 20K} in Orlando, Florida, 1f you are an authar, the deadline for
paprers will again be al the end of July.

The TAPR FHSS project with Dandin moves along. The REF board has
heen undergoing a circuil by circuil check by John Schorder in Thallas,
When he has compleled that the RE board should be ready for final layout
and mfg 1ssues can be examined. The Tatest version of the digial board 15

Look for TAPR at these Upcoming Events l

Sept 22, 2000 Annual Board of Dlrtctﬁih Meeting, Orlando, FL.

Sept. 22-24, 2000 ARRL & TAPR Dlgital Communication Conference
Orlando, Flerlda

Gapt. 23, 2000 Annual Membership Meetlng;: Orlands, Florlda
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Prasident's Corner, continued...

out of the board house and testing has begun on i A
number of changes were made this last time based on the
last version. As soon as the digilal beard can be debugged
and the low level code updated for the new handware
configuration, we should be very close to moving 1o
testing.

Until next quarter,
Greg Jones, WDIIVD

Elections

The last issue of the PSR had the election ballol for
Board of Directors. First, T would like to thank all those
whao took the ime to vote, Re-elected o the board 15 Greg
Jones, WD3IIVD, John Koeswer, WODDD, and Mel
Whilten, KOPFX. Thanks again to all those who made this
process possible.

Cireg Jones, WDSIVD

President

New CDs

TAPR iz intraducing & new line of CDs, Nolonger can
we get cverylhing on one €T3, so we arc breaking it up
into several. ©D number one will be the traditional
software library. Yes, you can get all these nght oft the
web, but the reason we still make this availzble 15 that not
everyone has wel access or the bandwidth dor the
information they require. CD number two will be the S1G
archives. CD number three will be a senes of CDs
covering the various Digital Communication
Conferences. We have PDFed the various proceedings
and will b including these searchable documents alung
with the zudio from the conference for those yoars we
have it. These will be bundied with the actual paper copy
ol the procecdings while supplies last. When the supply
of a proceeding has run out, then only the CD will be
available. CD number four will be a series of CDs
covering the PSR in pdf format. The PSR CD is il
under scanning and is a hule while ofl from being
available.

ARRL/TAFR DCC 2000

The date has been set for the 2000 ARRL and TAPR
Digital Communications Conference. It will be held on
September 21-24, 2000 in Orlando, FL, just a few miles
from the Orlando International airpoct. The Tull details
on the conference will appear in the next PSR In
addition, there will be a TAFR membership mesting
during the confercnee. Be surc 1o spread the work about
the DCC, Check the web page for full details as we know
them www. lapr.org/dee.
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Addbverlising:
Contact the TAPR otfice
TAFPE CHTivers:
Fresident QpEN
Vice President John Ackermann, HEUR
Secretary Bob Hanten, N2GDE
Treasurar Jim Heely, WASLHS
TAPR Baoard of Directors:
Bogrd Mamber Term  Infgroet
John Ackermann, MEUR 2001 ndur@tapr.org
Barry McLarnon, VE3JF 2001 veldji@tapr.org
Doug McKinney, KCIRL 2001  kelrl@Ztapr.org
Steve Bible, NTHPR 2002 nThpr@tapr.org
Baob Hansen, NZGDE 2002 nZgdegtapr.org
Steve Dimse, K4HG 2002 kéhg@tapr.org
Greg Jonas, WDSIVD 2003 wdSlvd@tapr.org
John Koster, W3DDD 2003 wSddd@tapr.orpg
Mel Whitten, KOFFX 2003  kOpfx@tapr.org

Date is expiration of term on Board of Directors.

The Tucsm Amaterr Packet Radie Comparalicn i3 8 non-profil scien-
1fic reseanch and dt%ﬂ]l?}ll:l!ll.[ I:"“._‘“:'l_.'rﬁrﬂlilm I_.l‘;EL'llL'E'I 501 |;l.'-_=|:.1|_| nf the Ul
1ax code], Contributions are deducible w lhe exlenl allowed by U5, tax
laws. TAPR is clamarsd in Uz Sawe of Arzone for the pumpise ol
desipning and developing new syatems for digital radio Communicalien
i1t the Amalear Raduo Service, znd for disseminaling inlommation reguinsd
during, and aldained from, sechoeseanch,

Article submissinn deadlines for upcoming Issves:

September 15, 2000
December 15, 2000
Warch 15, 2001
June 18, 2001

Fall 2000
Winter 2000
Spring 2001
Summer 2001

Submission Guidalines:

TAPR i always interesied in Teceiving infoqmation and anzcles foo

pubtlication. IF you have an idca for an articiz ¥

o winhE Bk 10 522, or

YL, OF Eomsres vl know, is domng sameihing thar would interess digital
commaricalors, pleass comlact the sdftor so hat your wirk can ke shared

with the Amaleur comamaniLy.

The prelerred fromat lor amicles s plain ASCIL X the qrefered
praphis fommasg are HPGL o PO, Howaver, 'We cinacoe pLUTANY popuiar
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GPS Selective Availability Turned Off
Permanently

Statement By The President Regarding
the United States’ Decision To Stop Degrading
Glohal Positioning System Accuracy
May 1, 2000

Today, [am pleased to announce thal the United States
will stop the intentional degradation of the Global
Pasitioning System (GPS) signals available o the public
beginning al midnight wonight. We call this degradation
teature Selective Availability (SA). This will mcan that
civilian users of GFS will be able o pinpoint locations up
to ten times more sccurately than they do now. GPSiza
dual-use, satellite-hased system that provides sccurate
lecation and timing data to users worldwide. My March
1996 Presidential Decision Dircctive included in the
goals for GPS to: "encourage acceprance and inlegralion
of GPS inte peaceful civil, commercial and scientific
applications worldwide; and to cncowrage privale sector
mvestment in and wse of U5, GPS technologics and
services." To meet these goals, | committed the TLS, o
discontinuing the usc of SA by 2008 wilh an annuval
assessment of its continued use beginning this vear,

The decision to discontinue SA is the lalest measure in
an on-going effort to make GPS more responsive to civil
and commercial wsers worldwide, Last year, Vice
President Gore announced our plans to medemize GPS
by adding two new civilian signals to cnhance the civil
and commercial service, This initiative i3 on-track and
the budget further advances modernization by
incorporating some of the new features on up o |8
additional satellites that are already awaiting launch or are
in production. We will continue 1o provide all of these
capabilities to worldwide users free of charge,

My decision o disconbinue 5A was based upon a
recommendation by the Secretary of Defensc in
coordination with the Departments of Statc,
Trunsportation, Commerce, the Director of Central
Intelligence, and other Executive Branch Departments
and Agencies. They realized thal worldwide
transporiation sulely, scientific, and commercial interests
could best be served by discontinuation of 5A, Along
with our commitment te cnhance GP'S for peaccful
applications, my administration is committed to
preserving fully the military utility of GP'S. 'The decision
o discontinue 5A i coupled with our continung efforts
o upgrads the malitary uilicy of our systams that use GPS,
and 15 supporied by threat assessments which conclude
thatl selling 5A W wero ol tis Gme would have minimal
impact on naltional sscurity. Additionally, we have
demonsiraled the capability 1o selectively deny GPS
signals on a repional basis when our nalional security is
threatensd. This regional approach o denving navigation
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sorvices is consistent with the 1996 plan to discontinue
the degradation of civil and cominercial GPS service
globally through the SA technique.

Originally developed by the Department of Delense as
a military system, GPS has become a global wility, 1t
benefits users around the world in many dilferent
applications, including air. road, marine, and rail
navigation. elecommunications, emergency response, il
exploration, mining, and many more. Civilian users will
realize a dramatic improvement in GPS accuracy with the
discontinuation of SA, For cxample, emergency teams
reaponding t a cry for help can now delermine what side
of the highway they must respond to, thershy saving
precious minutes. This imcrease inaccuracy will allow
new GPS applications o emerge and continue to enhunce
the lives of people around the world.

RiGBlaster - A SoundCard to Rig Interface

Rl Wiitien, KOPEX
mel & mooner

Here 15 & shart review on the new RIGhaster thas became
avallable in April. It was "easily” ordered from West
Mountain Radio’s serure website
parwew westmountainradio.com) and received about a week
later, The following comments are only my opiniens, | have
no associaien with West Mouniain Radio.

How does it look?

The unit looks as good as its picture, the cabinet is metal
and all the connector "cutouts”™ are preciss with clear silk
screcn nomenclature, nice form and . Inside 15 a high
guality PCD assembly with soldermask and silkscreen. It
15 an atlractive unil hat will compliment the gear you have
in the shack.

1= it easy to hook up?

So much for zood looks, but does it work and is 11 easy
to "hook up™? Yes to both of these. Push on a few jumpers
for configuring the RIGblaster to match your radio's mic
pin out and replace the case’s cover. Next, connect the
sound card line out o the RIGblaster{for MIC audio to
raclinjand 1f using FTT, conncet & standard 25232 cable
to your PC's com port. Finally, connect the R1Gblaster
cable to your radio’s mic connector. DO power is
provided using the supplied wall worl. A pot is accessible
on the rear for adjusting the mic awdio level,

Does it work?

Several sound card programs were tried and all worked
without problems. Audio level was easy (o adjust, 1IMD
reports were good. A front panel switch allows R, L or
Both selection for line oul audio o omic in. Another
switch selects emther PTT ar VOIX operation. FTT worked
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fine with the programs that required either RTS or DTR
control. RIGBlaster allows you to keep you radio’s mic
conneeted for normal voice.

What about sound card line-in audio?

1 would Tike ta have seen a couple jacks for passing the
radio’s speaker audio twough 2 1:1 wansformer and oul 10
the sound card's line in. Also, an adjustable amplifer sage
to bring up the audio for low level receive audio typically
found on the "rear” accessory connectors of most radios
would have been a nice option. Perhaps, if the developer's
recnive feadback for these options, they could be considered
in future designs. [ use the rear audio infout connesior Of My
TRC IST-245 for 2 5CS PTCLL but Tbelieve the R1Gblaster
could e connected here as well.

Nitplcking...

No schematic is provided in the manwal but, it is
availahle from West Mountain's web site. The manual is
a liwle sparse but provides adequate information. A
"cabling" diagram showing the connections between 1he
cadio, RIGhlaster and PC would be helpful for the first
tme PSKers,

Good value?

Yes, Al first, the pricc may scem a little high but i s
well made, works "as advertised” and makes life 50 much
"eacier” for making sound card to radio connections. [t
provides some nice features that would require guitc & bil
of effort for most folks to duplicate, T plan to buy another
one for my second sound blasted radio.

Multiport Packet Radio PC-Card

Description

This card named "EASY SCC4" has been implemented
by a French amateur, FIFRY, [0 answer the necds of
packet radio network nodcs and BBS sysops, The design
has addressed the difficulties of using different SCC
{Syncronous Communication Controller) cards existing
on the European market, and has intcgrated the necessary
functions for an easy implementation, This card provides
four serial ports to modems or TNCs. It is possible 1o
install up to four cards on the same PC for a total of 16
porks.

Criteria of Design

Any "averape Ham" can huild it, if he knows how to
read a layout, and how to hold a soldering iron by the right
side... or having frisnds to help him.

The board is compatible with various pratocols
including: FLEXNET, NOS, THENET, ROSE., FPAC,
AX25, TCP-IP, KIS5, XSCC of PEIDNN, TFPCX of
DGOFT, ASYSCC of IKSNAX cie.

Fage 4
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Technical Specifications

The board is a double sided printed ciecuit board with
metallized holes, silkscreen, and solder masks, It 15 an
154 16 bit card (length 200 mm) allowing for usc of TRQs
3,4,5.6,7,9, 10,11, 12, 14, 0or 15,

Tt includes four synchronows or asynchronous, simplex
or duplex porls. with only onc TRQ used by card. The
speed of transmission and mode of operation of each porl
is confipurable scparalely by soflware,

It can be set to operate al four possible addresses
selectable by jumpers (1300, 200k, 2B0R, 2C0R).

Itincludes protecion against su pply over-voltages and
aver-currents. The card can supply power 1o the modems
at 12V or 3V using the serial cables. A watchdog circuit
iz used for automatic reset of the PO in case of software
"hang”.

It includes the ahility to use the intemal clock output
of the card to syncheonize external modems. The clock
output is configurable to either x32 or x16 (G3RUH
modems). The clock can be used for the synchronization
of each port, either the clock divider of the card, or from
an external modem.

Troubleshooting is aided by activity LEDs, and test
paints for the clocks an each port.

ATl signals entering and cxiling the card are fully
buffered, These circuits protect the card in the cvent of a
severe accident of mistake on the external equipment.

The ascillator is designed to accept crystals of 4.9 152
MHz and cven multiples. and has built in dividers by 1.
7 and 4 to adept to the different configurations and
available crystals.

Availability

This Kit, including 10 MHz 83C30s, pre-wirgd
connectors, printed circuit board, and all necessary
components and accessorics, is commercialized by the
French company AEL The price list is on the weh site of
the company AEL (www.asicch.com}. [About $ 130 UL5.
dollars plus shipping.|

Schematics, layouts, technical documentation on the
85x30s, and a lot of other ham related files and links, are
an Lhe web site of the radio clubh F6KBE
[www-mull.irnﬂniﬂ.cnnv‘fﬁkhﬂ.

Future Developments

& GMSK modem compatible G3RUH, KONG, DEYIC
ctc. for transmission speeds of 4800 o 200 kbps is in
preparation. The design i3 finished, and the realization of
prototypes will be made during March 2000,
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Announcing "APRSdec"”
The Full APRS Decoder Program

lan Wile, GINEW
Technical Editor, APES Protocol Specification

While working on the APRS Protocol Specification, T
found it wseful to write an APRS Decoder Program
(APRSdec) to verify the details of the protocol.

APR5dec parses APRS packets in TNC/Gate owtpu
tormal or Ul-View log format, producing a full decode of
every data clement in each packer.

APRSdec is a particularly wselul 1ool for:
« APRS softwarc development and testing,
» PIC developrent and testing.
« MNetwork fault-finding and diagnostics,
= Lcarning about the APRS protocal,
» Checking packst [ormats.
Among the more abscure Tormats, APRSdec fully
understands Mic-E, compressed positions and area
objects {circles, triangles eic).

The following pages show cxamples of APRSiec
output.

With a few unimportant cxceptions, APRSDEC
understands all of the APRS features included in the
Protocel Specification.

APRSDEC even recognizes Kenwood TM-D700
radies, and corrects the posit to he a *current® posit rather
than an =old® posit. Position ambigoity (Mic-E and
uncomprassed lavTong) is also handled comectly.

APRSDEC includes cxtensive error reporting,
showing, for example, when a parameter is out of range,
or 15 in the wrong format, or {in the case of NMEA
senlences) where there 15 4 bad checksum.

Features

= Runs under native DOS, Win 93/98 and Linux/Unix.
(1t will almost certaimly run under Windows NT and
Windows 2000 as well, but this has not been tested).

o Accepts raw inpul in TNCTGale output format
(TNC_header:data).

= Acccpts raw input in UL-View 2-line log format; it is
ne longer necessary to cdit log files before using
APRSdec. In addition, as well ax decoding APRS
packets, APRSdec also decodes the 15-digit UI-View
timeastamp.

» Performs rigorows format checking, with detailed
error reponing.

« Understands position ambiguity, reporting the
bounding box in which the station is localed,

« Compares latlong position against a prefix/country
databaye - i the sation’s position appears o he

Sonng 2000 - Issue 478
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vulside the country, APRSdec reports a, possible

anomaly: -

= Reports data valuesin impenal, naotical and metric
LS.

= Fully decodes Mic-E and compressed position for-
[IIHIES

« Recognizes daa from Kenwood TH-D7 and DM-T00
radios. and changes the incorrect DM-T00 APRS
Data Type [dentifier to "Cumrent Mic-E Data™.

= Provides detailed weather station reports, including
the caleulation of windehill and dew point,

o Decodes storm data

= Decodes bearing and range data,

= Docodes DX Cluster repores, showing the dara as it
will appear on TH-T}T and DM-700 screens,

APRSdec 15 provided in Perl 4 source, allowing it
run on most platforms including DOS, Windows and
Linux/ Unix. It may be downloaded from
www netro.coukfaprs. him. There are two distribution
files: "aprsdecd.zip” for DOS/Windows and
“aprsdccu.tar” for Unix/Linux. The DOS/Windows
distribution includes a suitable Perl compiler.

APRSdec is made available under GNIU General Public
License, APRSdes is a trademark owned by lan Wade,
GINRW.

APRS Working Group:
Protocol Reference Third Public Draft

The APRS Working Group has now published the third
{and hopelully final) public draft of the APRS Prowscol
Reference. Tt is available on the TAPR website, at
www lapr.org/laprhimlFaprswa. himl.

This [aest draft incorporates *hundreds® of items ol
leedback received since the previous draft published last
December, and has now grown to 113 pages.

dcveral sections have baen considerably expanded and
clarified. In particular, the chaplers on Mic-E, Weather
Beports and APRS Symbols have been substannally
rewritten.

The Working Group invites leedback on the
specification, although due o the extensive public
comments that we have already received on prior drafts,
we will nof have a formal comment period s defined in
the WG charier; whal we ask [or now arc additional eyes
to ensure that we haven’t inadverently introduced new
errors W this drafl. Comments should be addressed o the
TAPR "aprsspec” mailing list. Details of how 1o join the
list are given on page 2 of the document.

Tohn Ackermann, NSLIR
Administrative Chair, APRS Working Group
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Example output from the APRSdec program.

A simple latlong repor:
Rocosd BLT70
HE!ElIAEFE.HiHH?-?.HlDE'.HEDHIE|GRIU}?00:HlUE-?GFiD?531.ﬂﬂ?- Jane la Hasiem. a-Tul

ApnS Daetm Types Foglb wf Lipe. Wizh AFES

pay= 37 Timss 0T houzu @0 =ina UTC

Late 54 dag 0DE.76 =-m H TGonge 79 dey 4-60 wln W

Toac= Howss QTH WLF prraclays= (muail

A raw Mic-E report, APRSilec reengnizes this comes from @ Kenwood TM-D700 radio and automatically changes
the APRS Data Type to "Current Mic-E data -

mucord #2051
IE?!:L?E?WF“-!'HIEE1-1!BEH?H:'!?]IIi-i]'Sﬂ}!:Ih mbk Foze Aawmilig Sunael
APRS Dakta Typhe CuscElt Mic-E datue
Rudic= Eezwcod TH-DTOD
Heosaga ITypes= SRISIR Sswrwlice
Lats LB dag 07.07 =ion F Loeag= 12: deg 27.65 Ain M
Tzac= Howsa TH VLE fraclays= iz=onb
Courges 173 deg gpence 4 FTrohe (4.0 aph 7.4 Xph 2.1 mSml
slfiEndm= 3%7 Luet {11 e

compressed latlong position, within an Object reporL:

Rucord #1763
351n:arn£;1.a591-1u‘,H:DH:-Er|An:t:111ﬂzbzhiﬂvicval5?{IE-C5253!+31-ﬂﬂlf;ijxfhvﬁath

APRS Dakbs Typo= ok jact

pE4uct Kazas "RILE v gnjsut SEabule Eilled

Say= 11 Tlzss 18 hauzd 1E miag OTC

Larm A1 dog 14.20 =iz B Lozg= 14 dos 04.31 mia W

op5 Fize= Q12 [lasz] HHZTA Soursues Jbhaz Cropregpiaz drigin= LCospzaonac

Coucma= 296 d¢g Spocds 2418 e==erp {11TL.5 =gk 15851

Eph  G§z3,7 #fal Lodhms suCeliitw/FRT aysrlays (nazwl

A lat/long ropurt with posiion ambiguity. The station my te Tocated anywhere inside the bounding box:
fegozd FI131L
wq:GﬂL?HntB,HL+HHJ-3+.H:UE!?:-EEE?. Hfcam1d. wopEgEseo/Carl'e Capklul
AFE3 Tate Trpe= Bomit wia cizeo. HWiLh APRE
hablguzus pruwiticn. opprAile SAToalE cf boundizg baz:
WW Cozper: Latels deg «§.5% min K Loogs 20 dog 10.8% =min W
ER carper: Lak=3s de3 L. g0 min W Loangs BO deg 1% .00 oin M
Tecene Howaw QTR WHE twarliay= inonul
Powmi= 3B wiTER Eaight ahawe avacugd Smcralne a0 feak [57.5% oebAzal
Gmin= § dH Amage Cigcles 4204 milap {46.6 kml
Dizgobiwiiym= coul-dizacciomal

A UL-View report, including the decaded UT-View timestamp. (This repart shows APRS Working Group Chaimman
John Ackermann, NSUR, jogzing owards GINRW's TH at over 72mph -- he was on a train at the time! APRSdec

also recopnizes that John s autside the contiguous 48 states, 50 1L QuUEshions the repurted locatlon):
Racpo-d FE3Z
H'E.TI:.-':'"'HE:I..J.'!HIHIHLDEWI:IEJ-E'J'_L"."HI JuLh s waEefmsE]
gI-wiew Timsstmzp= 27 May 1000 27 hew 54 =ima 33 mwas LFC claskilmsl
AFRI Data Typa=C{Trr=al Moo E cata Fadio=Tanmood TH-DY
Hussage Typms fH2 10 Sezvice
Late =1 Asg 56,RE oln = Langs 0 dmg IF-74 min W
«+QUESTION: I& =hig tazfloRg positian rramcnanie?
It mwamp = lomg ¥ay frpn mooe for this zsllpig=.
Iconw Jagges Ograzlay= f(aons]
caurass 1 dag Fpwsads Bl Knats {72.5 apk  11E.7 kph 32,4 =ful
altitoda= 407 L[ank 1134 xataca}

A full WX station repurt, with computed windchill and dewpoint:
Facord Brl3d
ITﬁiE*lBRELE.:AfE.KluBi-2:iijllﬁSS:ltl]_ﬂhﬂJDE325-iB?_:i5!033503?:079TEDQ¢3GJ-...hithG]vﬁdCit
AURS Data Types= Posli wf Cize. Kith RERE
Days 11 TiZe= 18 houwza 5% =lns UTIC
Late {41 Emg 47 .05 min B Locg= 21 dmg 28.4E oln H
Icwos Wi Ebatlan oyorbiay= (muoool
wind Dizagkiooe 115 deg spasde= 0DODE knaots fe.2 =ph 1d.¥ kph 4.3 ofm}
Gupk spesds 3 aph [14.9 kpk 4.7 ='F T.% knat#l Tasp= TF dagF
[1%-1 dogc] Wizgdchille TE.Z dagk {34.7 dmgc] Ratn: Laakt houws= O imn
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THE STRUCTURE OF THIS SPECIFICATION

This specification describes the overall requirements for developing software
that complies wilth APRS Protocel Version 1.0, The infarmation Dow stzrs
with the stasdard AX.25 Ul-frame, and progresses downwards inte mone and
more detail as e vie of each fizld in the Fame is explorad,

A key feature of the specification is the inclusion of dozens of detailed
examples of typical APRE packets and reluted math computations.

Hers is an outline of the chaplers:

Introduction v APRS — A briet background to APRS and a summary of its
. MAIn fEiurss.

The APRS Design Philosophy — The fundamentals of APRS, highlighting
its use as a real-lime Lecticsl communications tol. the timing of APRS
transmissions and the use of generic digipeating.

APRS and AX. 25 — A briel refresher on the strucmere of the AN 25
Ul-frame, with particular reference to the special ways in which APRS uscs
the Destination and Sowrce Address fizlds and the Infonmetion feld.

APRS Data in the AX.25 Destination and Soorce Address Fields

Dretails of generic APRS callsigns end callzigns that specify display symbaols
and APRE soltware version numbers. Also a swrmary of how Mic-E
encoded dala is stored in the Destination Address field, and how the Soures
Address S511 can specify a displuy icon.

APRS Duata in the AX25 Information Field — Detzils of the principsl
consliluents of APRYS data that are stored in the Information field. Contains
the APRS Data Type [entilisrs 1able, and a summary of all the differsnt
types of data that the Information field can hold,

Time and Position Farmats — Information on furmals for imestampps,
latitude, longitude, position ambiguity. Maidenhead locators, NMEA data
and sfinude,

APRS Duta Extensions — Details of epticnal data exlensions for station
coursespeed, wind speedfdirection, power/heizhy/gain, pre-calculated radio
range, 1IF signal strength and Area Object descriplor.

Position and IYF Report Data Formats  Full details of these report
formars,

Compressed Position Report Dada Formats — Full details of how station

position and APRS data extensions are compressed into very short packets.

Mic-E Dats Format —Mic-E encoding of starion laiflong position, altituds,
course, specd, Mic-E message code, telemenry data and APRS digipeater path
intn the AX.23 Destingtion Address and [nformation fields.
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The Structure of this Specification

Pane 8

Ohject and Item Reports — Full information on how 0 Scl ug APRS
Oljects and liems, and details ol the encoding of Arca Objecls {gircles, lines,
allipaes gtc).

Weather Reports — Full format datails for weather reparts from stand-
alone {positioniess) wealher siations and [or repors containing position
infosmation. Also details of slorm data fommat.

Telemetfry Data — & deseription of the MIMIK pC-3+ telemetry data
fopmmay, with suppering information ci how to tailor the interpretation of the
raw data to individual circumsLences.

Messages, Bulletins and Announcements — Full formad information,

Station Capabilities, Que ries und Fesponses — Dictails ol the ten differant
tvpes of guery and expected responses.

Siatus Repurts — The [ormal of general s1atus MessApes, plus the special
cases nf using & stalus Tepor 1 conlain melent seatter beam heading/power
and Matdanhead |ncalor.

Network Tunneling — The usé ol the Source Path Header to allow
tunneling of APRS packets shrough third-party networks that do not
understand AX 23 addresses, and the use ol the third-party Cratz Type
Tdentilier.

User-Tcfined Dats Format — APRE allows users 1o defing their owi dali
formate for special purposes. T'his chapter deseribes how o do this.

Other Packets — A general staement on how APRS is to handle any ather
packel Types that are not covered by this specification.

APRS Symbols —1low o specify APRS symbols and symbel overlays, in
position reperts and in generic GPS Jestination callsigns.

APRS Data Formats - — An appendix containing all the APRS daia fonmats
collected togsther for eagy relerence.

The APRS Symbol Tables —A complete listing of all the symbols in the
Primury and Allzrnate Symbal Tahies.

ASCIT Code Table — The ull ASCI eode, including decimal and hex
conles for each churacter (the decimal code is needed for compressed latlong
and altitude compulations). topether with the hex codes for bit-shifted ASCI
characters in AX.235 addresses fuseful for Mic-E decoding and general pm-air
pecket monitotingl.

Glossary — A hindy one-slop referenee for the many APRY-specific tommis
usad in this specification,

References — Pointers L other documents that are eelevant to this
specification.
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Chapter 3: APRS and AX.25

3 APRS: AND AX.25

Protocols

The AX.25 Frame

Byles:

Spring 2000

At the link level, APRS uses Lhe AKX 25 protorol, a5 defined in Amatenr
Facket-Radio Link-Layer Protocel (see Appendix b For details), utilizing
Unnumbered information (L) frames sxclusively, This means that APRS
runs in cornectionfesy mode, wherehy AX.Z5 frames are transmitted without
gxpecling any responsg, and reception &t the other end is not guarantoeed.

Al a higher fevel, APRS supports a messaging protocol that allows users Lo
send short messages (one line of lext) o nominated slalions, and expacts o
receive acknowledgements from those slalions.

Al APRS ransmes=zions use & X256 L-frames, with O fields of data;

AX2S UIHFRAME FORMAT

Fize LR s g
Bt Addross

Digigeaier | Covtrod Dralical

5
SUNCE | Addrosses | Seei INFORMATION FIFLD | F0s | Fiag

Addross

1 7

_ - e —
|

§0-8) Ui £
] 1 1-256 : 3

7 0-5&

lssun 878

Flag — Ihe flag field at each end of the frame is the bit sequence OxTe
that separates cach frame.

Destination Address — This figld can contain an AFES destination
callsign or APRS data. APRS data is encoded to ensurs that the figld
conforms to the standard A 25 callsign format (i.e. © alphanumeric
characters plus S510). IF the 5510 12 non-zero, it specifies a gencric

APRS digipsater path.

Source Address — This field contains the callsign and 551D of the
transrmitting station. In sorme cases, if the 55100 is non-zero, the 5510
may specify an APRS display Symbal Code.

Digipeater Addresses — From zero to 8 digipeater callsigns may he
includad in this figld. Mote: These digipeater addresses may be
overridden by a generic AFRS digipaater path (specified in the
Drestination Address SSI0).

ontrol Field — This figld 15 sel o 003 {Ui-framc).
Protocol 1D — This field is set to 0xf0 (no layer 3 protocol).

Information Field — This field contains more AFRS data: The first
character of this field is the APRS Data Type Identifier that specifies the
mitture af the data thal follows.

Frame Check Sequence — [ha FC5 is o sequéence of 16 bits used for
checking the integrity of a recaived frame.

Packel Status Ragislo Fage 3



Chapter 4 APRS Data in the AX.25 Destination and Source Address Fields

4 APRS DATAIN THE AX.25 DESTINATION AND
SOURCE ADDRESS FIELDS

The AX.25
Destinatian
Addriess Field

Goeneric APRS
Destination
Nddresses

Fans 10

The A% 25 Destination Address field can contain & differanl types ol APR:
information:

A generic APRS address.

A generic APRS address with 2 symbal,
An APRS software version numbar.
hic-E encoded data.

A Maidenhead Grid | ocator {oheolote).
An Alternate Mel (ALTMET] address.

In a1 of these cases, the Destination Address 3510 may specify 3 generic
APRS digipeater path.

APRS uses the following generic beacon-style deslination addresses!
AlR=T ALL® AP® BEACON €O° GPS* bF’

OGPS®  DORAILL® Da” i1 JAVA* O MAIL® MICES
nsT® OTH* RTCM™ SEY” SPAGE" SPC" SYM
TEL" TEST" TLM” Wx- LIRS T

The asterisk i5 a wildcard, aliownng the sderess 1o be extended {up 1o & tosal
ol & alphanumeric characters). Thus, lor example, WeT, W¥12 and WX12C0
are all valid APRS destinagtion addresses.

t The AIR" and Z1P™ addrosses ane baing phasad out, but are needed &
presant for backward co mpatibility.

& of these addresses have an 8510 of -0 Man-zero 55105 are reserved for
generic APRS digipeating.

These aderesses are copied by evsryone. All APRS software miusl accapl
packels with these destinaion adrressss,

The address GPS (i.e, the 3-letter address GRS, not GPS ") is specifically
imiended for use by trackers sending lellond positinns viz digipeaters which
have the capshility of converting posibions o compressed data Formal.

The aiddresses DGPS and RTCM are used by differantial GPS correction
<lations. Most suflware will not make use of pac kets waing this addrass, other
thar 1o pass them un ta an attached (1*5 uit.

The address SKY 5 used for SKywarn siations,

Packets addressad Lo SPCL are intended for specizl svents, APRS soltware
can display such pa rhels to the ceciusion ol all gthers, 10 minimize clutter on
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Chapter 4: APRS Data in the AX.25 Dostination and Source Address Fields

the screen from other stations not invalved in Lhe special event.

The addresses TEL and TLM is used for telemetry slalions.

Generic APRS APRS uses several of the above-listed generic addresses ina special way, to
Address with specify not only an address but alse a display symbal. These spacial
Symbal addresses are GPSxyz, GPSCnn, GPSCEnn, SPCxyz and 5¥Mwyz, and are

inlended far use whera it is not possible to include the symbol in the AX.25
Intormation Figld,

The GPS5 addresses above are for gencral use.
The 5PC addresses are intended for special gvents.
The 5¥M addresses are reserved for future use.

The characters xy and nn refer to gntries in the AFRS Symbaol Tahles. The
character Z specifies a symbol overlay. Soe Chapter 200 APRS Symbols and
Appendix 2 for more information.

APRS Software The AX.25 Destination Address field can contain the version narmber of the
Varsion Number APRS software that is running at the station. Knowlsdge of the version
number can be useful when debugging.

The faflowing software version Lypes are resenved {(xx and s indicate a
version number);

APCxxx APREICE, Windows CE
APExxx PIC-Encoder

AP xxx |com radios [future}
APICxx |20 massaging

APK s Kenwnod radiog

APMx MacAPRS

APPxxx pockel APRS

APRx s APRSdas

APRS older versions of APRSdns
APRSM older versions of MacAPRS
APRSH nlder versions ot Win&PRS
APS LPRS-CA

BPWacx WinAPRS

BPX X-APRS

APYauux aesu radios {future)
APImxx Experimental

This table will he added to by the APRS Working Group.

For example, a station using version 3.2.6 of MacAPRS could use the
deslination callsign APM3ZE.
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Chapter 4: APRS Data in the AX.25 Destination and Saurce Address Fields

Mic-E Encoded
Data

Maidentiead Grid
Locatar in
Destination
Address

Alterpale Nets

Generic APRS
Digipeater Path

Page 12

The Experimental destination is designated for temparary ise anly whilg a
product is being devaloped, befors a special APRS Software Wersion address
is assigned 1o it

Ancther allerpalive use of the A0, 29 Destination Address field is to contain
Mic-E encoded data, This data includas:

The latituds of the station.

A \West/East Indicator and a Longitede Cffset Indicator (used in
longitude computations).

A Message Code.
The APRS digipeater path.

This data is used with associated data in the AX.25 Infarmation tield to
provide a complete Position Reporl and ather infoermation 2bout the station
{see Chapter 10 Mic-E Data Formal).

The &%.75 Destination Address held may contain a b-rharacler Mardenhead
Grid Locator. Tor exampla: 10915X. This format is typically used by meleor
scatter and satellite operators who need to keep packets as shost as possible.

This formial is now absolete,

Ay other destinatinn address not inclyded in the specific genenc list or the
other catageries mentioned above may be used in Alternale Mets (ALTMETS)
by groups of individuals for special purposes. Thus they can usa the APIRS
infrastructurs for 8 varigly of cxpeniments without cluttering up the maps and
lists of ather APRS stations. Only stations using Lhe same ALTMET address
chould see their data.

Tha SSID in the Destingtion Address field of all packets 15 codad to specify
the APRS digipeater path.

IF the Destination Address 5510 is -0, the packet follows the slandard AX 25
digipeaer (“W14") path conlained in Lhe Digipeater Addresses field of the
B.25 frame.

IF the Destination Address 5510 is non-zera, the packel follows ang of 1h
genenc APRS digipeater paths.
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Chapter 4: APRS Data in the AX.25 Destination and Source Address Fields

The 351D field in the Destination Address (i.e. in the Tth address byte) is
encoded a5 follows:

APRS Digipeater Paths in Destination Address S50

5510 Fath S50 Path
-0 | Use VI& path B Morih path
-1 | WiIDET-T -8 | South path
-2 | WIDE2:z2 -10 | East path
-3 | winEaz ~ -11 | West path
'_—ﬂ WIDC4-4 -12 | Monh path + WIDE
=5 | WIDES-E -13 | South path + WIDE
-6 | WIDEE-5 -14 | East path = WIDE
-7 | WIDETF-7 | =T Wesl path + \WIDE |

The AX.25 Sourge The AX.25 Source Address field contains the callsign and 5510 of the

Address 331Dt griginating station, | the SSID is -0, APRS dues not treat it in any spacial
specify Symbols Wy

I¥, however, the Source Address 5510 is non-zero, APRS interprets it as &
display icon. This is intendad for use only with sland-alons trackers where
there is no other method of specifying a display symbol or a destination
address (eg. MIM trackers or NMEA trackers),

For mare information, see Chapter 20; APRS Symbols.
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Chapter 5: APRS Data in the AX.25 Information Field

£ APRS DATAIN THE AX.25 INFORMATION FIELD

APRS Data Type

Generic Data

In general, the AX.25 Information field can conlain some or all of the

Format Following information:
APRS Data Type |dentifier
APRS Data
APRS Data Extensian
Comment
rGEHE'r-iI: APRS informatiar Field 7
Dara i~ = ALRS Dara :
Typea 13 S S Expanmion o
Bylas: |_ 1 it ¥ | n

Identifier
Follows:

APRS Data Type ldentificrs

Every APRS packet contzing an AR
determings the format of the remainder of the data in the Information ficld, a5

RS [3ta Type ldentifier (DT, This

| fetant Data Ty = dcfernal Data Type —|
Oxls Currgnt Kic-E (ata (Rev 0 Bl 1 < Stalivn Capabiiies
x1d i Mic-F Doka [Mew 0 beta) - Peailipn il limestama jwih ARRE
mssafing|
[T i Susilion wathuul pmestamp fnn AFRS = aatus
erentging. oo Ulimarsr 2000 W Statan
I Jhisrg) Oy
il Pual Bras Ul Weathes S1atman [ = Prsilicn with finesama fwah APRE masnaying]
% Faws G data o Likmeter 2000 A= b i e usel
% Bprein OF & BlicmoFiner = T Tetamalry dara
E [Resgnind — Map Fosirs] | U—F | Do mar asc)
) Tl Mic-F Dt jpin Cureewir data for 184 DTy _[ itimosed)
{ Lz g [ulavmed)
b Itarn | Juimmase]
. Preal Bras U-11 Woather Slatizn ™ L
F ¥ Jieseved — Sheliar iale wirh fome = Weallar Raepan ol poslion)
i Iealad duls Or iest dala i Curenl Mac-E Dala [rod pseain THELTOM
- Juinusedt 1 a-z T e ey
[Eesarumg — Space weaihod £ mo-Detmed APHS pechst farmal
) Fasiticn with imestars {ra AP moksEging) | [0g A pee — TS sinpam SRR whraracta!
-9 Juin o wse] i Thind -packy waime
: Klu=zaqen .l O, | ihs A wsa — TR sireant swalch) shanacier] )
i -
H iRyt |
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Chapter 5: APRS Data in the AX.25 Information Field

Mote: There is one exception to the requirsment for tha Dala Type |dentifier
to be the first character in the Informalion field — this is the Position withou!
Timestamp (indicaled by the | DT1). The ! character may occur anywhere
up o and fncluding te 40th character gosition in the Information fizld, This
variability is required to support X711 TNC digipeaters which have a string of
unmedifiable text at the beginning of fhe field,

Note: The Kenwood TM-D700 radio uses the ' DTI for current Mic-E data,
The radia does nat use the * DTI.

APRS Data and There are 10 main types of APRS Data:
Data Extension Position

Direction Finding

Objects and ltems

Weather

Telemetry

Messages, Bulletins and Announcermenls

Queries

Fesponses

Stalus

Other

some of this data may also have an APRS Data Extension that provides
additional infarmation,

The APRS Data and optional Data Exlension follow the Data Type [dentifier.

The table on the next page shows a complete list of all the different passible
types of APRS Data and APRS Data Extension.
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Chapter 5. BPRS Data in the AX, 25 Information Field

| Irvahic DalaTe=t Daka

Lossible APRE Dt Fassible APRS Data Extension
Tame (128 I 7 HRAS) Carse @nd Spoed
Latlang crodingias Dawinr, Cifeciivn Antzma Heigh G aniDinecivity
Pasition Compressed lattangicoursrisgeadiradin anyaiansudy Pro-Caiceialed Bafio Range
Syiriacd Table I and Symbal Code {mm DF Signad Sirengin
v O bonriee, spesn and course, Iehneiry or Selas S Nata (n Commern fisld)
Raw GPS BMTA sealencs
Sy waatnor sLaninn dals
Tene (DHM ar HRWS) Cotimme and Spand
Laliong coordinaties Dywer, T Hoclive Artoreme HaighyGain Throckdly
Directicn Finding Comprassed ledlongioourselspredadin rangeiannide iire Calculabad Racio Rarge
Symiugd Takes 1D and Symbal Crndn {Irani OF Signai Srenph
Bagring and MumaesRangaiCugliny
fin Comment fiedd;
Oliect Aame Cuursa ang Sp=ed
lm narie Ppwrr, Ellestve Arvarma HaightiGain/ Dirgetnily
Objects and Tirne DLW oF HMSE Pra-Calculalad Facio Kange
lems | | Alung conrdnates Cirmni ©F Sagral Strength
Compressed nifongcoursaizpeediradi g aliluga | Aren Diject
Symbal Tanhe [0 ann Sypmo Coe Sioern Data fin Commed leid]
13ae wenaiingr station daka
T (MR Wind Nrectign and Spaed
Lathargy Coartinales Sharen Data [in Commart: g
WissLher :.-_-..-n:rrr.:-:.-_-u:=au'|n.-|r_;.'::u?:nlnpa_-r:-:llrnﬂm rzng&'nllib.u.'e-
Symmbal Tahie 10 and Symic Cohe
Sz wnntiner sEalioe data
Telemetry | Tulemsiry {neen Mis T
Mddrasses
Messinges, :’:‘*““EH? I:j‘r- |
et Aeszage [dergiinr
Bulletins and pMirrmans Acwnoaledgnman
ARNEUACEMERLS | & e 1D, Aanaunzement 1D
Groap Bullenn 1D
ey Tyde
Cueries | Query Targsl Foatpnr
adrresses (Diectan Duery)
Porsaaan Crurss and Spacd
Chjecyliem Powice, Efarlive Aracnna Hrugnu' GandDrecivy
Wealhor Pre-Calculered Radio Rangz
Slalws Crmra DF Sigrel Ssrargth
Minnsa(e g Obiedd
REEFI’JI'IEEE Dligipnster {race Wi Tiecion and Sprot
Sty Hesd
Bamrd Stamstcs
Sration Capanilfos
lime [DHM zuiu)
Slulus loxl
Metnoe Scatinr Seam Huzdmn Powsr
t ; -
Al Baidenhend Lacatar (Grd Syuansd
Sl (M £
C-rnadl messaqn
Oithes | Third-Haty ferwarding
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Chapter 5: APRS Data in the AX.25 Information Field

Commenl Field In general. any APRS packel can contain a plzin lext comment (such as 2
beacon message} in the Intormation ficld, immadiatzly following the APRS
Data or APRS Dala Cxtension,

I'here is no ssparator between the APRS data and the comment unlass
othierwise slated.

The comment may contain any printahle ASCH characlers (except | and -,
which are reserved For | NG channel sealching).

I he maximum lenglh of the comment Teld depends on the report — details
arc incleded in the description of each report,

In special cases, the Comment Leld can alsa contain further APRS data;

Altitude in comment lext [see Chapter & Time and Pasition Formats), or
in Mic-E stalus laxt (see Chapter 10: Mic-C Data Farmat),

Maidenhead Locator (grid square), in 3 Mic-E status text held (ses
Chapier 10: Mic-E Data Format) or in a Stetus Report {see Chapter 16;
Status Reporls).

Bearing and Murmber/Range/{uality paramcters (/BRGANRG), in DF
reports (see Chapter 7; APRS Data Extensions).

Area Object Line Widths {see Chapter 11: Object ard Ilem Reports)
signpost Objects {see Chapter 11: Object and llem Reports).
Weather and Storm Data (zes Chapter 120 Weathe Reports).

Beamn Heading and Power, in Stalus Reparts (see Chapter 16: Status
[¢eports).

Baze-91 Notation Two APRS data formats use base-91 notation: lat/long coordinates in
comprassed format (see Chaptar 9) and the altitude in Mic-E format (see
Chapter 10).

Base-91 dola is compressad into 2 short string of characters. All the
characters are ponlabls ASCIH with character codes in the ranga 33-124
decimal (i.e. | through | ).

To compute the base-21 ASCI character string for a given dala valus, the
value is divided by progressively reducing powers of @1 until the remainder
is less thare 9. Al pach stap, 33 is added 1o the modulus of the division
process to obiain the corresponding ASCI charactar code.

For cxample. for & dala value of 12345673:

12345678 1 ?I ' = modulus 16, remainder 236542
2EA542 1 91° = molulus 34, remainder GERE
69AE /91’ madufus 76, remainder T2
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APRS Dato Units

Pauic 18

The four ASCIN character codes arc s 42 {ie. 16+33), 67 (e 14+33), 109
{i.e, 76+33) and 105 (i.c. 72+33), coerespanding 1o the ASCH string 1Cmi.

Eur historical reasons there is sume |ack of consistancy between units of data
in APRS packgls — some speers are in knois, othars in miles per hour; some
altiludes are in teet, others in meters, and 50 o |t s em phasized thil this
specification describes the units of data as they are transmilled an-air, It
the responzibility of APRS applications Lo convert e on-air umits Lo more
suitable units if required.

The default GPS earth datum is \World Geodetie System (WGES) 15984,
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