
Tucson  Amat eu r  Packet  Radi o Co r po r a t i on
A N o n -P ro fit R e s t trc h  ano[D eye lopm ent_C orporation

Spring 2000 

Issue # 78

Published by:
Tucson Amaleur Packet Radio . 

8987-309 E. Tanque Verde Rd.#337 
Tucson. A2  85749-9399 

Phone. 940-383-0000 
FAX: 940-566-2544 

tapniflapr.org 
v/v*rtv,tapr.org

Office Hours:
Tuesday - Friday 

9:00am-l2:00. 3:00-5:00pm Central

President’s Comer
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 
in the year to get ready, it  always seems like there is never enough time to 
gei things finished. This Dayton should be another fun one. The TAPR 
forum has a number o f very good talks covering a wide range o f topics. 
Don’ t forget that the forum begins on Friday morning again this year. For 
the dinner Friday, we have been able to get CDR Chas Richard, W 4IIFZ , 
USN who w ill be talking on "Amateur Radio and Submarine NR-1". The 
talk should be a very good one and as usual dinner should he excellent!

The dale fo r the 2000 ARRL and TAPR D igita l Communications 
Conference. Start planning to attend the conference to be held September 
21-24, 2(XX) in Orlando. Florida. I f  you are an author, the deadline for 
pajxrrs w ill again be at the end o f July.
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The TAPR FUSS projecl w ith Dandin moves along. The RF board has 
heen undergoing a circuit by circuit check by John Schorder in Dallas. 
When he has complcled that the RF board should be ready for final layout 
and mfg issues can be examined. The latest version o f the digital board is

Look for TAPR at these Upcoming Events

Sept 22, 2000 Annual Board of Director* Meeting, Orlando, FL.
Sapt. 22-24, 2000 ARRL & TAPR Digital Communication Conference 

Orlando, Florida
Sept. 23, 2000 Annual Membarahlp Mailing; Orlando, Florida
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President's Comer, c o n t i n u e d - __________________
uut o f  the board house and testing has begun on it. A  
number o f changes were made this Iasi lime based on the 
last version. As soon as the digital board can be debugged 
and the low  level code updated for the new hardware 
configuration, we should be very close to moving to 
testing.

U ntil next quarter.
Greg Jones, WD51VD

Elections

The last issue o f the PSR had the election ballot for 
Board o f Directors. First, T would like to thank all those 
who took the time to vote. Re-elected to the board is Greg 
Jones, W D 5 IV D . John Koster. W 9D D D , and M el 
Whitten, KOPFX. Thanks again to all those who made this 
process possible.

Greg Jones. WD51VD 
President

New CDs

TAPR is introducing a new line o f CDs. No longer can 
we gee everything on one CD, so we arc breaking it up 
into several. CD  number one w ill be the traditional 
software library. Yes. you can get all these right o f f  the 
web. but the reason we s till make litis available is that not 
everyone has web access or the bandwidth fo r the 
information they require. CD nim ilier two w ill be the S1G 
archives. CD number three w ill be a series o f CDs 
c o v e r in g  the v a r io u s  D ig i ta l  C o m m u n ic a tio n  
Conferences. We have PDFed the various proceedings 
and w ill be including these searchable documents along 
w ith the audio from the conference fo r those years we 
have it. These w ill be bundled w ith  the actual paper copy 
o f the proceedings while supplies last. When the supply 
o f a proceeding has run out, then only the CD w ill be 
available. CD number four w ill be a series o f CDs 
covering the P5R in pdf format. The PSR CD  is s iill 
under scanning and is a little  while o f f  from being 
available.

ARRL/TAPR DCC 2000

The date has been set fo r the 2(XX) ARRI. and TAPR 
D igita l Communications Conference. It w ill l>e held on 
September 21-24, 2000 in Orlando, FL, jus t a few miles 
from the Orlando International airport. The fu ll details 
on the conference w ill appear in the next PSR. In 
addition, there w ill be a TAPR membership meeting 
during the conference. Be sure to spiead the work about 
the DCC. Check the web page for fu ll details as we know' 
them www.tapr.org/dcc.
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Oate is expiration of term on Board of Directors.
The T ucnixi Amateur Packet Radro Corporation is a non-profit scien­

tific rewareh and development corporation [Seelnxt 50l(cj(3) o f the U.5 
la-s code]. Contributions are deductible to the extent allowed by U-S. lax 
laws. TAPR ix cluttered in lb: State Of Arizona lor the purpose o( 
dcstcning and developing new systems for digital ladiO contrruimcaUOa 
hi the Amateur Radio Service.and for disseminating mlorrnation required 
during. and obtained from. *odi icscarch
Article submission deadlines Tor upcoming Issues:

Fall 2000 September 15,2000
Winter 2000 December 15,2000
Spring 2001 March 15,2001
Summer 2001 June 15,2001

Submission Guidelines:
TAPR IV always interested in receiving information a n d  articles fiw 

publication. If  you have an idea foe an article you would like to see. or 
you. or someone yOU know, b  doing something that would interest digital 
communicators, please contact the editor » i that your wmk can be shared 
with the Amateur community.

The [xclcrrcd format lor article* is plain ASCII text: the preferred 
graphic formats are.HPC,I. ur PCX. However, we can accept many popular
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GPS Selective Availability Turned Off 
Permanently

Statement By The President Regarding 
the United Stales’ Decision T o  Stop Degrading 

G lobal Position ing System Accuracy 
M ay 1,2000

Today, I arn pleased to announce dial the United States 
w il l stop the intentional degradation o f the Global 
Positioning System (GPS) signals available to the public 
beginning at midnight tonight. We call this degradation 
feature Selective A va ilab ility  (SA). This w ill mean that 
c iv ilian  users o f GPS w ill be able to pinpoint locations up 
to ten times more accurately than they do now. GPS is a 
dual-use, satellite-based system that provides accurate 
location and tim ing data to users worldwide. M y  March 
1996 Presidential Decision D irective included in the 
goals fo r GPS to: "encourage acceptance and integration 
o f GPS into peaceful c iv il, commercial and scientific 
applications worldwide; and to encourage private sector 
investment in and use o f U.S. GPS technologies and 
services." To meet these goals. 1 committed the U.S. to 
discontinuing the use o f  SA by 2006 w ith an annual 
assessment o f its continued use beginning this year.

The decision to discontinue SA is the latest measure in 
an on-going e ffo rt to make GPS more responsive to c iv il 
and commercial users worldw ide. Last year. Vice 
President Gore announced our plans to modernize GPS 
by adding two new civilian signals to enhance the c iv il 
and commercial service. This initiative is on-track and 
the budget fu r th e r  advances m o d e rn iza tio n  by 
incorporating some o f the new features on up to 18 
additional satellites that are already awaiting launch or are 
in production. We w il l continue to provide all o f  these 
capabilities to worldwide users free o f charge.

M y  decision to discontinue SA was based upon a 
recom m endation by  the Secretary o f  Defense in  
c o o rd in a t io n  w ith  the  D e p a rtm e n ts  o f  S ta te , 
Transportation, Commerce, the D irector o f Central 
Intelligence, and other Executive Branch Departments 
and A g e n c ie s . T h ey  re a liz e d  tha t w o r ld w id e  
IrarisjKUlalion safely, scientific, and commercial interests 
could best be served by discontinuation o f SA. Along 
w ith  our commitment to enhance GPS fo r peaceful 
a pp lica tions , m y a d m in is tra tio n  is com m itted  to 
preserving fu lly  the m ilitary u tility  o f  GPS. The decision 
to discontinue SA is coupled with our continuing efforts 
to upgrade die m ilitary u tility  o f our systems dial use GPS, 
and is supported by threat assessments which conclude 
that setting SA In zero at diis lim e would have minimal 
impact on national security. A dd itiona lly , we have 
demonstrated the capability to selectively deny GPS 
signals on a regional basis when our national security is 
threatened. This regional approach to denying navigation

services is consistent w ith die 1996 plan to discontinue 
the degradation o f c iv il and commercial GPS service 
globally through the SA technique.

Orig inally developed by the Department o f  Defense as 
a m ilitary system, GPS has become a global u tility . It 
benefits users around the w orld  in many d iffe ren t 
applications, in c lud ing  a ir. road, marine, and ra il 
navigation, telecommunications, emergency response, o il 
exploration, mining, and many more. C iv ilian  users w ill 
realize a dramatic improvement in GPS accuracy w ith the 
discontinuation o f  SA. For example, emergency teams 
responding u> a cry fo r help can now determine what side 
o f the highway they must respond to. thereby saving 
precious minutes. This increase in accuracy w ill a llow 
new GPS applications to emerge anti continue to enhance 
the lives o f people around the world.

RIGBIaster - A SoundCard to Rig Interface

M cl WliilUtn. KOf'IOC 
mcl@mo.net

Here is a short review on ih r new RIGblastcr that became 
available in April. It was "easily" ordered from West 
M o u n ta in  R a d io 's  secure w ebs ite  
(www.wcstmountainradio.com) and received about a week 
later. The following comments are only my opinions. 1 have 
no association with West Mountain Radio.

H o w  d oe s  i t  lo o k ?
The unit looks as good as its picture, the cabinet is metal 

and all the connector "cutouts”  are precise w ith clear silk 
screen nomenclature, nice form and fit. Inside is a high 
quality PCB assembly with soldcrmask and silksereen. It 
is an attractive unit that w ill compliment the gear you have 
in the shack.

Is it easy to hook up?
So much fo r good looks, but does it work and is it easy 

to "hook up” ? Yes to both o f these. Push on a few jumpers 
fo r configuring the RIGblaster to match your radio's mic 
pin out and replace the case's cover. Next, connect die 
sound card line out to the RlGblastcr(for M IC  audio to 
r<idio)and i f  using P TE  connect a standard RS232 cable 
to your PC’s com port. Finally, connect the RIGblaster 
cable to your rad io 's m ic connector. DC power is 
provided using die supplied wall wort. A  pot is accessible 
on the rear fo r adjusting the mic audio level.

Does it work?
Several sound card programs were tried and a ll worked 

w ithout problems. Audio level was easy to adjust. 1MD 
reports were good. A  front panel switch allows R. L  or 
Both selection for line out audio to mic in. Another 
switch selects either PTT or VO X operation. PTT worked
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fine with the programs that required either RTS or DTR 
control. RTGblastcr allows you to keep you radio's m ic 
connected fo r normal voice.

What about sound card llne-in audio?
I would like to have seen a couple jacks for passing the 

radio's speaker audio dirough a 1:1 transformer and out to 
the sound card's line in. Also, an adjustable amplifier stage 
to bring up the audio for low level receive audio typically 
found on the "rear”  accessory connectors o f most radios 
would have been a nice option. Perhaps, i f  the developer's 
receive feedback for these options, they could be considered 
in future designs. I use the rear audio in/out connector on my 
JRC JST-245 for a SCS PTCU. but I believe the RIGblastcr 
could be connected here as well.

Nitpicking...
No schematic is provided in the manual but. it is 

available from West Mountain 's web site. The manual is 
a little  sparse but provides adequate information. A 
"cabling” diagram showing the connections between the 
radio, RIGblastcr and PC would be helpful for the first 
time PSKers.

Good value?
Yes. A t first, the price may seem a little  high but it is 

well made, works "as advertised” and makes life  so much 
"easier" fo r making sound card to radio connections. It 
provides some nice features that would require quite a bit 
o f e lfo n  fo r most folks to duplicate. I 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, F 'lFRV. to answer the needs o f 
packet radio network nodes and BBS sysops. The design 
has addressed the d ifficu lties o f using different SCC 
(Syncronous Communication Controller) cards existing 
on the European market, and has integrated the necessary 
functions fo r an easy implementation. This card provides 
four serial ports to modems or TNCs. It is possible to 
install up to four cards on the same PC for a total o f  16 
ports.

Criteria of Design
Any "average Ham" can build it, i f  lie knows how to 

read a layout, and how to hold a soldering iron by the right 
side... or having friends to help him.

The board is com patib le w ith  various protocols 
including: FLEXN ET, NOS, THENET. ROSE. FPAC. 
AX25, TCP-IP, KISS. XSCC o f PE1DNN, TP'PCX o f 
DGOFT. ASYSCC o f 1K5NAX etc.

Technical Specifications
The board is a double sided printed circuit board with 

metallized holes, silkscrccn. and solder masks. It is an 
ISA 16 b it card (length 200 mm) allow ing for use o f IRQs 
3 .4 ,5 .6 .7 .9 ,  10. I I ,  12, 14. o r 15.

It includes four synchronous or asynchronous, simplex 
or duplex ports, w ith only one IRQ used by card. The 
speed o f transmission and mode o f  operation o f  each port 
is configurable separately by software.

It can be set to operate at four possible addresses 
selectable by jumpers (150h, 300h. 2B0h, 2C0h).

It includes protection against supply over-voltages and 
over-currents. The card can supply power to the modems 
at 12V or 5V  using the serial cables. A  watchdog circuit 
is used for automatic reset o f the PC in ease o f software 
"hang".

It includes the ability  to use the internal clock output 
o f the card to synchronize external modems. The clock 
output is configurable to either x32 or x l6  (G3RUH 
modems). The clock can be used fo r the synchronization 
o f each port, cither the clock divider o f  the card, or from 
an external modem.

Troubleshooting is aided by activ ity LEDs, and test 
points fo r the clocks on each port.

A ll signals entering and exiting the card arc fu lly  
buffered. These circuits protect die card in the event o f a 
severe accident or mistake on the external equipment.

The oscillator is designed to accept crystals o f 4.9152 
M H z and even multiples, and has built in dividers by 1. 
2 and 4 to adapt to the different configurations and 
available crystals.

Availability
This K it,  inc lud ing  10 M H z  85C30s, pre-w ired 

connectors, printed c ircu it board, and a ll necessary 
components and accessories, is commercialized by the 
French company AEI. The price lis t is on the weh site o f 
the company A E I (www.acitcch.com). [About $ 150 U.S. 
dollars plus shipping.l

Schematics, layouts, technical documentation on the 
85x30s, and a lot o f other ham related files and links, arc 
on the  w eb  s ite  o f  the ra d io  c lu b  F 6 K B F  
(www.muliimania.eom/f6kb0-

Future Developments
A O M SK modem compatible G3RUH, K9NG, DF9IC 

etc. fo r transmission speeds o f 4800 to 200 kbps is in 
preparation. The design is finished, and the realization o f 
prototypes w il l be made during March 2000.
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Announcing "APRSdec"
The Full APRS Decoder Program

Ian Wa<lc. CJ3NRW
Technical Editor. APRS Protocol Specification

W hile  working on die APRS Protocol Specification, I 
found it useful to write an APRS Decoder Program 
(APRSdec) to verify the details o f  the protocol.

APRSdec parses APRS packets in TNC/lGate output 
format o r U I-V icw  log format, producing a fu ll decode o f 
ever)- data element in each packet.

APRSdec is a particularly useful tool for:
• APRS software development anil testing.
• PIC development and testing.
• Network fault-finding and diagnostics.
• Learning about the APRS protocol.
• Checking packet formats.
Among the more obscure formats, APRSdec fu lly  

understands M ic -E . compressed positions and area 
objects (circles, triangles etc).

The fo llow ing  pages show examples o f  APRSdec 
output.

W ith  a few unim portan t exceptions, APRSDEC 
understands a ll o f the APRS features included in the 
Protocol Specification.

APRSDEC even recognizes Kenwood TM -D 700  
radios, and corrects the posit to he a “ current* posit rather 
than an “ o ld *  posit. Position ambiguity (M ic -E  and 
uncompressed Iai/long) is also handled correctly.

APR SD EC  inc ludes  extens ive  e rro r reporting , 
showing, for example, when a parameter is out o f range, 
or is in the wrong format, or (in  the case o f N M EA 
sentences) where there is a bad checksum.

Features
• Runs under native DOS. W in 95/98 and L inux/U n ix. 

(It w ill almost certainly run under W indows N T  and 
Windows 2000 as well, but this has not been tested).

• Accepts raw input in TNC/IG ate output format 
(TNC_hcadcr:data).

• Accepts raw input in U l-V iew  2-line log formal; it  is 
no longer necessary to edit log files before using 
APRSdec. In addition, as well as decoding APRS 
packets, APRSdec also decodes the 15-digit U I-V icw  
timestamp.

• Performs rigorous formal checking, w ith detailed 
error reporting.

•  Understands pos ition  am b igu ity , reporting  the 
bounding box in which the station is located.

•  Compares lai/long position against a prefix/country 
database — i f  the station’ s position appears to be

outside the country, APRSdec reports a possible 
. anomaly.

• Reports data values-in imperial, nautical and metric 
units.

• Fully decodes M ic-E  and compressed position for­
mats.

• Recognizes data from Kenwood TH-D7 and DM-700 
radios, and changes the incorrect DM-700 APRS 
Data Type Identifier to "Current M ic-E  Data".

• Provides detailed weather station reports, including 
the calculation o f w indchill and dew point.

•  Decodes storm data.
•  Decodes bearing and range data.
•  Decodes D X  Cluster reports, showing the data as it 

w il l appeal on T II-D 7  and DM-700 screens.

APRSdec is provided in Perl 4 source, a llow ing it  to 
run on most platforms including DOS, W indows and 
L in u x /  U n ix .  I t  may be d o w n lo a d e d  fro m  
www.netro.co.uk/aprs.htm. There are two distribution 
f i le s :  "a p rs d c c d .z ip "  fo r  D O S /W in d o w s  and 
"aprsdccu.tar" fo r  U n ix /L inu x . The DO S/W indows 
distribution includes a suitable Perl compiler.

APRSdec is made available under G NU General Public 
License. APRSdec is a trademark owned by lan Wade, 
G3NRW.

APRS Working Group:
Protocol Reference Third Public Draft

The APRS W orking Group has now published die third 
(and hopefully final) public draft o f the APRS Protocol 
Reference. It is available on the TA P R  website, at 
www.iapr.org/lapr/hlml/Faprswg.html.

This latest draft incorporates ’ hundreds* o f items o f 
feedback received since the previous draft published last 
December, and has now grown to  115 pages.

Several sections have been considerably expanded and 
clarified. In particular, the chapters on M ic-E . Weather 
Reports and APRS Symbols have been substantially 
rewritten.

The W o rk in g  G roup  in v ite s  feedback on the 
specification, although due to the extensive public 
comments dial we have already received on p rio r drafts, 
we w il l no* have a formal comment period as defined in 
die WG charier; what we ask for now arc additional eyes 
to ensure that we haven’ t inadvertently introduced new 
errors to this draft. Comments should be addressed to the 
TAPR "aprsspec" m ailing list. Details o f how to jo in  the 
lis t are given on page 2 o f the document.

John Ackcrmann, N8UR
Administrative Chair. APRS W orking Group
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Example output from the APRSdec program.

A  simple lat/long report:
U n c o r d  8 1 7 0
8 B 4 3 S T A F R S , X 4 K l l V - 5 . * t O X * . l * H i 2 / 2 i a S 2 T 0 7 0 0 8 3 4 0 n . 7 t K / 0 7 5 3 4  . * e K -  J O h a  t n  M . r i u d ,  8 C - 7 9 3 -  

A?B5  D o t e  T y p e -  P o . l t  v /  t i r e .  w i t s  A?=S 
D » y .  27  T l a a .  07 L o u r e  OC s i n e  UTC 
t o t -  31  d « 3  0 6 . 7 3  » } n  H b o f l g -  7 9  o . i i  2 1 . 3 0  o l n  X 
i c o n -  R n c .  S ? H  v n r  O v e r l a y -  < n a a e l

A  raw M ic-E  report. APRSdec recognizes this comes from a Kenwood TM -D 700 radio and automatically changes 
the APRS Data Type to “Current M ic-E  data":
R e c o r d  8SCS1
RE 7 BBL VE 7 VAS - 3» XI DE 3 - 7 T 1 » WI ’X:  ' 3 T J  I t s * / ]  * 5 5 } X a r k  « i  a o o e  2 u a s » t

APRS D s t o  T y p e .  C u r r a n t  H l c - 2  d a t e
R e c t a .  S . a x o o d  TW-D700

T y p o .  / K 2 / I r .  R o m e .
U K  4 8  d o g  0 7 . 0 7  T i n  H L o n g .  1 2 3  d « J  3 7 . 6 5  o i f l  W
i c o n .  R n u .o  (JTH 7RP O v e r l a y .  I c c a o l
C o u r . o .  i l l  d e g  S p s e d .  * t o o t s  < 3 . 8  o p b  7 . 4  r p o  2 . 1  a/t)
A l t i t u d e -  397  l o o t  ( 3 2 7  o a t o c e l

A comprcs-sed lat/long position, w ith in  an Object report:
R e c a r d  * 1 7 3 3
K9 I C R A IR R 1 1 . A S 3 A 1 0 « . X I 3 * J  2 i  # A D I  6_ i l l 8 2 « x  V . 2 - I J  v A I  S k { : s - 0 5 2 8 0 / 4 1 7 . 0 3 1 / 1 3X b r / A l ‘A f t k  

APRS D a t e  T y p e -  O S lJ o c t
O b j e c t  R o n e -  ' A b l e  '  O k ‘ s e t  S t a t u s .  S I 1 1 « c
D a y .  71  T i n e -  i s  b o u r n  26  a l n o  o r e
L o t .  61  d e g  1 4 . 2 0  o l n  a  L o n g .  1 4  d e g  0 4 . i s  o l n  u
OPS T l x -  O l d  ( l o o t  I  XWSA S n u r c s -  O t h e r  C o o p r e e n i u n  O r i g i n .  C O d p r e o o o d  
C o u r s e -  2 9 6  d e g  S p e « d -  1 0 m  k n o t s  I l l T i . S  2 ? h  i t s S . 3  
k p S  5 3 1 . 7  s / o l  l e a n -  S a t e l l i t e / r A C  O v e r l a y .  < n u n e l

A  lat/long report w ith position ambiguity. The station may be located anywhere inside the bounding box:
R e c o r d  *121
W S I G C A P R S k i . X A l U K D - S - . W T C S / V l - J S S T .  X / 0 8 0 1 0 . X  ?R0 * 46  o / C u r  1 * *  C s s t l O l  

APRS O s t a  T y p o -  P o s i t  v / o  t l n o .  x i t h  APRS 
A n n ic u O U B  p o . l t l o o .  O p p o s i t e  c c r o e r a  a t  b o u n d i n g  b e * :

UK c o r n e r :  l i t - 2 4  d u g  5 9 . 9 9  o l n  J) l o n g .  90  d o g  1 0 . 9 9  n l n  X 
SB C o r n o r :  L i t - 3 4  d e g  5 9 . 0 0  x l E  X  I c u g -  90  d a y  1 0 . 0 0  o n  M 

I c o n *  R a u . e  0TR v u r  O v e r l a y .  l a r n e !
r a w e r -  36  v a t t e  H e i g h t  a b o v e  a v e r a g e  t e r r a i n .  3 3 0  t e s t  1 9 7 . 4  o o t e r s l  

C a m .  6 16  R o n e  C i r c l e .  1 1 . 4  * l l S 8  < 3 6 . 6  k o l  
D i r e c t i v i t y .  O o n i - d l r e c t l o n a l

A  U l-V ie w  report, including the decoded U l-V icw  timestamp. (This report shows APRS W orking Group Chairman 
John AcKermann, N8UR, jogging towards G3NRW ’s» QTH at over 72mph -  he was on a train at the time! APRSdcc 
also recognizes that John is outside the contiguous 48 states, so it questions the reported location):
R a r o r d  * 3 1 1
»6UA-7*S«LA7:m;PRW1D6WIDR3-2U10VXX (t)X> I ’ vO f t/*S8)

U i  - VI  o x  x l x e e t o n i ) .  37  K ey 2 0 0 0  12 b r a  6S A l a s  32  * e c e  <s= c l o c k t l n e )
APRS b e t a  7 y p o * C u r r « n t  X1C- R d a t a  R » d l o . R e n v o a d  x a  D7 

X e e o o y e  T y p o .  / H 3 / T n  S a l V l C O
L o t .  5 1  d e g  S 3 . 8 6  n l n  X L o n g -  0 d a g  2 5 . 7 4  n l n  it 

• • U U E S T I p K :  I S  t h l e  l a t / l o n y  p o s i t i o n  r c e o r . n n b l e ?
I t  onex.S a  l o n g  w a y  t r u x  b c » o  f o r  t h l a  c a l l s i g n .

I c o n ,  d o g g e r  O v o r i a y *  ( n o n e )
C o u r . o -  1 d o g  S p e e d .  3 3  k n o t s  1 7 2 . 5  o p h  1 1 6 . 7  Xph  J 2 . 1  n / o )
A l t i t u d e  4 0 7  f o e t  <121 n o t . r e )

A  fu ll W X  station report, w ith computed w indchill and dewpoint:
R e c o rd  * 5 0 3 4
E F 0 L S * A P R 9 1 9 .C A T E .W :O B 2  2 J * * 1 1 1 9 S 5 x « 4 4 7  . : 3 K / O » 3 2 9 . H W _ l 3 S / 0 0 6 g 0 0 9 t O 7 9 r O e 0 p 0 M --------7 . 4 t B l 0 1 5 0 d U 2 k

APRS D i e s  T y p o .  P o o l *  x /  X t s o .  K i t h  APRS
D a y . 11  l i a s -  19  l io u re  51  o l n e  CIC
l o t -  44 d e g  4 7 . 0 4  a l a  K L o n g -  »J d o g  2 9 . 4 5  D i n  x
i c o n -  WX s t a t i o n  O v e r l a y .  ( n o n e )
H la d  D i r e c t i o n .  1 3 5  d o g  R p a a d -  008  k n o t s  1 9 . 2  x p b  1 4 . 9  k p h  4 . 1  n / . l  

Cuofc S p e e d .  9 Dpn <1 « . 5  k p b  4 . 0  a / .  7 .*  k n o t s l  T e a p .  79  d .g P
<2 6 . 1  d eg C ) w m d c M H .  7 f . S  d o g *  (3 4 . 7  d e g C 3 R . l n :  L a e t  S o u r -  o l a  

<0 . 0  g a l  L SB t 24  h r e -  0 . 0 3  i n  <0 . 9  on) 
s i n c e  n t d a l g h t .  I l a d o t o r n l n a t e )

B u X i d l t y -  42  p e r c e n t  Dew P a i a t -  5 3 . 2  d e g ?  1 1 1 . 8  d « g C )
S a r o a a t r l c  P r o a s u r e -  1 0 1 9  p t a r / b ?
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Excerpts from the "APRS Protocol Reference* - ©1999, 2000 APRS Working Group. All rights reserved

THE STRUCTURE OF THIS SPECIFICATION

This specification descrihes the overall requirements for developing software 
that complies with APRS Protocol Version 1.0. I he information flow starts 
with the standard AX.25 Ul-frame. and progresses downwards into more and 
more detail as the use o f each field in the frame is explored.

A key feature o f (he specification is the inclusion o f dozens o f detailed 
examples o f typical APRS packets and related math computations.

1 lere is an outline o f the chapters:

Introduction to APRS —  A brief background to APRS and a summary o f its 
,  main features.

The APRS De-Sign Philosophy —  The fundamentals o f APRS, highlighting 
its use as a real-time tactical communications tool, the liming o f APRS 
transmissions and the use o f  generic digipeating.

APRS and AX.25 —  A brief refresher on the structure o f the AX.25 
Ul-frame, with particular reference to the special ways in which APRS uses 
the Destination and Source Address fields and tlte Information field.

APRS Data in the AX.25 Destination and Source Address Fields
Details o f  generic APRS callsigns and callsigns that specify display symbols 
and APRS software version numbers. Also a Summary o f how Mic-K 
encoded data is stored in the Destination Address field, and how the Source 
Address SSID can specify a display icon.

APRS Data in the AX.25 Information Field Details o f the principal 
constituents o f APRS data that are Stored ill the Information field. Contains 
the APRS Data Type Identifiers table, and a summary o f all the different 
types o f  data that the Information field can hold.

Time and Position Formats —  Information on formats for timestamps, 
latitude, longitude, position ambiguity. Maidenhead locators, NMKA data 
and atritude.

APRS Data Extensions —  Details o f Optional data extensions for station 
coursc/spccd, wind spccd^dircction. power/heiglil/gain. prc-calculutcd radio 
range, DF signal Strength and Area Object descriptor.

Position 3nd DF Report Data Formats Full details o f these report 
formats.

Compressed Position Report Data Formats Full details o f how station 
position and APRS data extensions are compressed into very short packets.

Mic-E Data Format — Mic-K encoding o f station latftong position, altitude, 
course, speed, Mic-K message code, telemetry data and APRS digipeater path 
into the AX.25 Destination Address and Information fields.

Spnna 2000 • issue #78
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The Structure of this Specification

Object and Item Reports —  hull information on how to set up APRS 
Objects and Items, and details o f the encoding o f Area Objects (circles, lines, 
ellipses etc).

Weather Reports — Full format details for weather reports from stand­
alone (positionless) weather stations and for reports containing position 
information. Also details o f storm data format.

Telemetry Data - A description o f the MIM/KPC-3+ telemetry data 
formal, with supporting information on how to tailor the interpretation o f the 
raw data to individual circumstances.

Messages, Bulletins and Announcements —  Full formal information.

Station Capabilities, Queries and Responses —  I>elails o f the ten different 
types o f query and expected responses.

Status Reports —  The format o f general status messages, plus the special 
cases o f using a status report to contain meteor scalier beam heading/power 
and Maidenhead locator.

Network Tunneling—  The use o f the Source Path Header to allow 
tunneling o f APRS packets through third-party networks that do not 
understand AX.25 addresses, and the use o f the third-party Data Type 
Identifier.

User-Defined Data Fnrmul —  APRS allows users to define their own data 
formats for special purposes. This chapter describes how- to do this.

Other Packets —  A general statement on how APRS is to handle any other 
packet typos that arc not covered by this specification.

APRS Symbols - I low to specify APRS symbols and symbol overlays, in 
position reports and in generic ( iPS destination callsigns.

APRS Data Formats - An appendix containing all the APRS data formats 
collected together for easy reference.

The APRS Symbol Tables —A complete listing o f all the symbols in the 
Primary and Alternate Symbol Tables.

ASC II Code Table — The full ASCII code, including decimal and hex 
codes for each character (the decimal code is needed for compressed lai/long 
and altitude computations), together with the hex codes for bit-shitted ASCII 
characters in AX.25 addresses (useful for Mic-E decoding and general on-air 
packet monitoring).

Glossary —  A  handy one-stop reference for the many APRS-specific terms 
used in this specification.

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

3 APRS AND AX.25

Protocols A t the link level. APRS uses the AX.26 protocol, as defined in Amateur 
Packet-Radio Link-Layer Protocol (see Appendix 6 for details), utilizing 
Unnumbered Information (U l) frames exclusively. This means that APRS 
runs in connectionless mode, whereby AX.25 frames are transmitted without 
expecting any response, and reception at the other end is not guaranteed.

At a higher level, APRS supports a messaging protocol that allows users to 
send short messages (one line of text) to nominated slaliuns. and expects to 
receive acknowledgements from those stations.

The AX.25 Frame A ll APRS transmissions use AX.25 Ul-frames, with 9 fields of data:

Flag — I he flag field at each end of the frame is the bit sequence 0x7e 
that separates each frame.

Destination Address — 1 his field can contain an APRS destination 
callsign or APRS data APRS data is encoded to ensure that the field 
conforms to die standard AX.25 callsign format (i.c. 5 alphanumeric 
characters plus SSID). If the SSID is non-zero, it specifies a generic 
APRS digipeater path.

Source Address — This field contains the callsign and SSID o f the 
transmitting station. In some cases, i f  the SSID is non-zero, the SSID 
may specify an APRS display Symbol Code.

Digipcatcr Addresses — From zero to 8 digipeater callsigns may be 
included in this field. Note: These digipeater addresses may be 
overridden by a generic APRS digipeater path (specified in the 
Destination Address SSID).

Control Field — This field is sel lu 0x03 (Ul-frame).

Protocol ID — This field is set to OxfO (no layer 3 protocol).

Information Field — Ihis field contains more APRS data. The first 
character o f this field is the APRS Data I ype Identifier that specifies the 
nature of the data liia l follows.

Frame Check Sequence — I he PCS is a sequence of 16 bits used for 
checking the integrity o f a received frame.
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Chapter 4: APRS Data in the AX.25 Destination and Source Address Fields

4 APRS DATA IN THE AX.25 DESTINATION AND 
SOURCE ADDRESS FIELDS
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Chapter 4: APRS Data in  the AX.25 D estination and Source A ddress  Fields

Generic APRS 
Address with 

Sym bol

APRS Software 
V ersion  Num ber

the screen from other stations not involved in the special event. 

The addresses TEL and TLM is used for telemetry stations.

APRS uses several o f the above-listed generic addresses in a special way, to 
specify not only an address but also a display symbol. These special 
addresses arc GPSxyz. GPSCnn. GPSCnn. SPCxyz and SYWxyz, and are 
intended for use where it is not possible to include the symbol in the AX.25 
Information field.

The GPS addresses above are for general use.

The SPC addresses are intended for special events.

Tf»e SYM addresses are reserved for future use.

The characters xy and nn refer to entries in the APRS Symbol Tables. The 
character z  specifics a symbol overlay. Sec Chapter 20: APRS Symbols and 
Appendix 2 for more information.

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

The following software version types aie reserved (xx and xxx indicate a 
version number):

This table w ill be added to by the APRS Working Group.

Tor example, a station using version 3.2.6 of MacAPRS could use the 
destination callsign APM326.
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Chapter 4: APRS Data in the AX.25 Destination and Source Address fie lds
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Chapter 4: APRS Data in  the  AX.25 D estination Bnd Source A ddress  F ields

The SSID field in ihe Destination Address (i.e. in the 7th address byie) is 
encoded as follows:

APRS Digipeater Paths in Destination Address SSID

The AX.25 Source 
A ddress  SSID to 
spec ify  Sym bols

The AX.25 Source Address field contains the callsign and SSID of the 
originating station. If the SSID is -0 . APRS does not treat it in any special 
way.

If, however, the Source Address SSID is non-zero. APRS interprets it  as a 
display icon. This is intended for use only with stand-alone trackers where 
there is no other method o f specifying a display symbol or a destination 
address (e.g. M IM  trackers or NMEA trackers).

For more information, see Chapter 20: APRS Symbols.
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Chapter S: APRS Data in the AX.2S Information Field

5 APRS DATA IN THE AX.25 INFORMATION FIELD

Generic Data 
Form at

In general, the AX.25 Information field can contain some or all of the 
following information:

APRS Data Type Identifier 
APRS Data 
APRS Data Extension 
Comment

Bytes:

APRS Data Type 
Iden tifie r

Every APRS packet contains an APRS Data Type Identifier (DTI). This 
determines the format of the remainder of the data in the Information field, as 
follows:

APRS Data Type Iden tifie rs
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Chapter 5: APRS Data in  the AX.25 In fo rm ation  Field

Note: There is one exception to the requirement for the Data Type Identifier 
to be the firs t character in the Information field — this is the Position without 
Timestamp (indicated by the I DTI). The ! character may occur anywhere 
up to and including the 40th character position in the Information field. This 
variability is required to support X1J TNC digipcatcrs which have a string of 
unmodifiable text at the beginning of the field.

Note: The Kenwood TM-D70O radio uses the ' DTI for current Mic-E data. 
The radio does not use the ' DTI.

APRS Data and 
Data Extension

There are 10 main types of APRS Data:

Position

Direction Finding 

Objects and Items 

Weather 

Telemetry

Messages, Bulletins and Announcements

Queries

Responses

Status

Other

Some of this data may also have an APRS Data Extension that provides 
additional information.

The APRS Data and optional Data Extension follow the Data Type Identifier.

The table on the next page shows a complete list of all the different possible 
types of APRS Data and APRS Data Extension.
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Chapter 5: APRS Data in the AX.25 Information Field
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C om m ent f ie ld

Base-91 N otation

C hapter 5: APRS Data in the  AX.25 In fo rm ation  Field

In general, any APRS packet can contain a plain text comment (such as a 
beacon message) ill the Information field, immediately following the APRS 
Data or APRS Data Extension.

I here is no separator between the APRS data and the comment unless 
otherwise staled.

The comment may contain any printable ASCII characters (except | and -. 
which are reserved lor INC channel switching).

I he maximum length of the comment held depends on the report — details 
are included in ihe description of each report.

In special cases, the Comment held can also contain further APRS data:

. A ltitude in comment text (see Chapter 6: Time and Position Formats), or 
in Mic-E status text (see Chapter 10: Mic-E Data Format).

Maidenhead Locator (grid square), in a Mic-E status text held (see 
Chapter 10: Mic-E Data Format) or in a Status Report (see Chapter 16: 
Status Reports).

Bearing and Number/Range/Quality parameters (/BRG/NRQ), in DP 
reports (see Chapter 7: APRS Data Extensions).

Area Object Line Widths (see Chapter 11 Object and Item Reports).

Signpost Objects (sec Chapter 11: Object and Item Reports).

Weather and Storm Data (see Chapter 12 Weather Reports).

Beam Heading and Power, in Status Reports (see Chapter 16: Status 
Reports).

Two APRS data formats use base-91 nutation: lat/iong coordinates in 
compressed format (see Chapter 9) and the altitude in Mic-E format (see 
Chapter 10).

Base-91 data is compressed into a short string o f characters. A ll the 
characters are printable ASCII, with character codes in the range 33-124 
decimal (i.e. * through |).

To compute the base-91 ASCII character string for a given dala value, the 
value is divided by progressively reducing powers nf 91 until the remainder 
is less titan 91. At each step. 33 is added to the modulus o f the division 
process to obtain the corresponding ASCII character code.

For example, for a data value of 12346078:

123-15678 /  91J = modulus 16. remainder 280542 
288542/91' = modulus 34, remainder 6988
6988 / 911 -  modulus 76. remainder 72

Spring POfiO - Issue V78 Packet Status Register Page 17



C hapter 5: APRS Data in the  AX.25 In fo rm ation Field

APRS Data U nits

fhe four ASCII character codes arc thus 49 {i.e. 16+33). 67 (i.e. 34+33), 109 
(i.e. 76+33) and 10S (i.c. 72+33), corresponding to the ASCII siring iC m i.

For historical reasons there is some lack o f consistency between units of data 
in APRS packets — some speeds are in knots, others in miles per hour; some 
altitudes arc in feet. Others in meters, and so on. It is emphasized that this 
specification describes the units of data as they are transmitted on-air. It is 
the responsibility uf APRS applications to convert t'ne on-an units to more 
suitable units i f  required.

The default GPS earth datum is World Geodetic System (WGS) 1984.
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