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APRS BASE91 COMVENT TELEMETRY
2012-01- 11 Hei kki Hanni kai nen, OH7LZB

--- 1. Abstract ---

Thi s docunent specifies a newtelenetry transm ssion format which can
be used to transmt machi ne-readable telenetry in the comment field
of an APRS position packet.

A new APRS extension was needed for the foll owi ng reasons:

- Transnitting telenmetry in separate, |ong packets from nobile and
bal | oon pl atforns wastes bandw dth and energy.

- The old Mc-E telemetry format was broken by the introduction of
new M c-E Type Codes (http://ww. aprs.org/aprsl2/mc-e-types.txt),
as the identifier characters were reused.

- Plain-text hunman-readabl e coment telenetry ("12.3V 14C') is very
hard for an application to autonmatically parse and graph

Desi gn enphasi s was put on good conpression, enhanced resol uti on and
backward compatibility.

Pl ease read APRS101. PDF chapter 13 ("Telenetry Data") first. This
specification only adds a new format used to transmt telenetry val ues.
O herwi se the old specification is still valid.

The protocol has been designed in collaboration by Byon Garrabrant, Bob
Bruni nga, Lynn W Deffenbaugh and Hei kki Hanni kai nen during a | engthy
emai | discussion in March, 2010.

--- 2. Status ---

The extension has been inplenented in aprs.fi (within the open-source
Ham : APRS: : FAP packet parser), APRSI S32 and the TinyTrak3 platforns.

It should still be considered experinmental in nature. It has not been
depl oyed on nmany platforns, and all of the platfornms are in active
devel opnent, so the specification can be enhanced further if necessary.

--- 3. Specification ---

3.1 The new Base9l1 Comment Tel enetry extension MAY appear in the conment
field of any of the three position packet formats ("Nornmal" unconpressed,
M c-E, and conpressed).

3.2 The Base91 Tel enetry extension, if present, MJST appear after the
free-formcomment text entered by the end-user, but before any DAO or
M c-E type codes. The DAO extensi on MAY appear after the Base9l

Tel enetry extension. Wien the Mc-E Type Code is used, it nmust appear
in the end of the packet.

3.3 Base91 telenetry is delimted at both ends by the '|' (pipe / vertica
bar) character.

3.4 The telenetry sequence counter and telenetry channels are encoded using
the Base91 encoding, as it is presently used in Conpressed APRS position
packets, the altitude extension, and the DAO extension. Two bytes are
transmtted for the sequence counter and each of the channels, giving over
13 bits of resolution (values 0 to 8280). Please note that APRS uses a
different definition of Base91 than the internet standard Base9l - see
APRS101. PDF for details.

3.5 Wil e the Base91 encodi ng provides nore resolution and a | arger sequence
counter range, the transmtting station may use whatever resolution is

avail able fromthe sensors. Values of 0 to 255 are fine for 8-bit

A/ D converters - upscaling to 0...8280 is not necessary.



aprs-base9l-coment-tel emetry. t xt Wed Jan 11 07:29:11 2012 2

3.6 The telenetry sequence counter MAY wap from255 to O if nenory
constraints require using a 1-byte variable for storing the counter. Please
make sure that it and all of the telemetry val ues never get val ues higher
than 8280. For exanple, the sequence nunber can be safely increnented wth:

sequence = (sequence + 1) & Ox1FFF;
This will nmake it wap to 0 after 8191, which will provide plenty of range.

3.7 The extension MJST contain at |east a sequence counter and one channel of
telemetry.

3.8 The extension MAY contain up to 5 channels of "anal og val ues" and one
8-bit channel of "binary values", as in the traditional telemetry format.

3.9 If binary values are transmtted, they MJST appear last in the
extension, after all 5 "anal og" channels. They are put into a single
Base91 encoded integer, where the LSB (least significant bit) corresponds
to Bl of the traditional Telenetry specification, the 8th bit corresponds
to B8. Bits 9 to 13 are reserved to future use and will not currently be
treated as additional binary val ues.

3.10 Exanples of valid Base9l telenmetry fornmats:

| ss11

| ss112233

| s51122334455! " |
VWere ss is the sequence counter, 11 is the first channel, and so on. The
1" in the end woul d be the binary val ues. These exanples, while useful for
denonstration, would al so parse correctly.

Sequence: Base91 'ss’ decodes to 7544

Channel 1: Base91 '11' decodes to 1472
Channel 2: Base91 '22' decodes to 1564
Channel 3: Base91 '33" decodes to 1656
Channel 4: Base9l1 '44’ decodes to 1748
Channel 5: Base91 '55 decodes to 1840

Bi nary val ues: "1"" decodes to decinmal 1, binary val ues 10000000,
Bl is 1, B2 to B8 are O.

The following mnimal telemetry extension has a sequence nunber of O,
and Channel 1 value of O:

ERRRE
3. 11 Exanpl es of conplete packets containing Base91 tel enetry

3.11.1 Mc-E position, 2 channels of Base91 telenetry, !DAO and Mc-E
Type Code:

NOCALL>APRS, gAR, | GATE: ‘ pZ3l -B] /' "6{}| !9’ X$u| 'w 8! | 3
---------------------- position------|tIm--|!DAQ | type

3.11. 2 Conpressed position, coment text, and 3 channels of Base9l
telenetry:

NOCALL>APRS, gAR, | GATE: ! / 0%8RTh<6>dS_http://aprs.fi/|"p%’ . ag|
---------------------- position------comrent--------|tlm----

3.11. 3 Unconpressed position, PHG coment text, and 4 channels of
telenetry:

NOCALL>APRS, gAR, | GATE: | 6304. 03NN02739. 63E#PH&6303/ Siilinjarvi|"p% . agff|
---------------------- position------------PHG ----/coment----|tlm------

3.12 The existing method for transmtting coefficients and channe
definitions are not changed by this specification. They can still be
used in conjuction with Base91l Comment Telemetry. Wiile the format only
supports positive integers, negative and deci mal val ues can be displ ayed
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with the help of periodically transmtted coefficients, as before.

--- 4. Backwards conpatibility considerations ---
4.1 Stream swi tch character

The APRS specification mentions | as being a forbidden character in APRS
packets, due to it’'s historical use as the streamswitch character in TNCs.
However in practice, it appears to traverse unharned on the APRS and
APRS-1S networks. It is also used in the Mc-E Type Code for the

Byonics TinyTrack famly

The stream switch character was used to address nultiple concurrent
connections over a serial |line between a conputer and a TNC. It was only
used in CONVers node (plaintext terminal node), as opposed to the

machi ne-readabl e and bi nary cl ean KI SS node.

Di gi peaters run in either KISS node, or otherw se directly operate on the
bi nary AX. 25 frames, and do not process the streamswi tch character.

Igates using a TNC in TNC2 node appear to work fine. There is some concern
that it could cause issues if an igate in TNC2 node would retransmt
packets in 3rd-party format. However, at the tine of witing over 400
trackers transmtting Base9l tel emetry have been used in the field. No
adverse effects on the network have been reported. '|’ usage in the Mc-E
Type Code shoul d have brought up any issues early on

4.2 DAO anbiguity

A valid-looking ! DAO extension may appear in the mddle of a Base91
encoded tel enetry extension, since sone telenetry sequence coul d be
accidentally encoded to | ook the sane.

According to the APRS Client Capabilities Chart maintained by Curt, WE7U
IDAO decoding is not very widely inplenmented. It is inplenented in
APRSI S32 and aprs.fi, both of which can now decode Base91 comment
telenetry. The strict order specification in 3.2 allows unanbi guous
decodi ng of both extensions.



