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. | ow that you have a near

LY space (NS) craft, what
iz " experiments can you
perform with it? Since it has a simple
tracker — not a flight computer —
there are some limitations. There
are many experiments that function
on their own; however, before you
can process your science results,
you need to understand the format
of the data transmitted by the Tiny
Trak 3 in your NS craft.

Tiny Trak 3 Data
Format

The Tiny Trak 3 is a PIC-based
radio modem, although it might be
better to call it an MO, since it does
not demodulate radio transmissions.
When programmed for amateur NS
use, the Tiny Trak 3 uses data fields
from two GPS sentences —
the GPGGA and GPRMC.
Elements from both
sentences are combined into
the Tiny Trak 3's posit. You
can think of a posit as a
condensed position and status
report. As such, a Tiny Trak
3 posit contains enough
data for you to perform
some amateur science
without carrying anything
else inside of your NS craft.

The older Tiny Trak 2
works well as the NS avion-
ics, but you should consider
at least replacing its PIC
microcontroller with the
newer Tiny Trak 3 version.

90

Experime

nts for Your Near

The Tiny Trak 3 posit contains a
time stamp that is not found in the
posits of the Tiny Trak 2. The time
stamp is very useful when analyzing
your data. There is a way to get
around this that we'll cover at the
end of this month’s column.

A Sample Tiny Trak
3 Output

Example 1 shows the highest
altitude posit received from one of
my NS craft during a mission last
year.

On this particular mission, my
module transmitted posit reports
every 60 seconds. The mission’s
science data was stored onboard for
retrieval after recovery. This method
of storing science data onboard has
several benefits. For one, my important
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The Tiny Trak 3, safely anchored in its reusable
lunchbag near space module.
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science data is not contaminated
with packets from local hams and
chase crews. Believe me, it can take
several hours to clean up an APRS
log. The second benefit is that there
are no dropped packets to contend
with. APRS is designed to be a
robust communication method;
however, packets are only transmitted
once and there is no verification
that they were received (this is
important to consider, since the
receiver is usually a moving target).
As a result, posits are occasionally
not received on the ground. This is
not a problem for determining the
landing zone of the NS craft, as
there are still plenty of received
posits, but, if you're sending science
data over APRS, the missing data
can be a real aggravation.

Format of the
Tiny Trak 3

So what does the
sample posit say? The posit
from the Tiny Trak 3 uses
the following format:

callsign, routing information,
time, latitude, longitude,
direction, speed, and altitude.

The FCC (Federal
Communications
Commission) issues you a
callsign after you earn your
amateur radio license. The
callsign is unique to you
and is used for identification.
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The callsign remains fixed for the
entire mission of the NS craft (if not
for every one of its missions). The
-11 after the callsign is unique to
packet radio and is called an SSID.
Packet stations use SSIDs so that a
licensed amateur radio operator can
own several packet stations that run
simultaneously. The SSID is used to
identify the station transmitting the
packets. In the example above, the
-11 SSID is used to identify the
transmitting station as a balloon.

The next field indicates which
version of APRS is being used by
the TNC (Tiny Trak 3, in this case).
This field stays constant for the Tiny
Trak 3.

The routing information — in this
example, “WIDE3-3" — indicates how
many “bounces” a packet signal is
allowed. Packet signals can be
digi-peated. This occurs when a
packet station that is set up to do
digi-peating receives the posit report
from your NS craft and retransmits
it. The “-3” indicates that the posit
report is allowed to be digi-peated a
maximum of three times. The proper
number of repeats appropriate for
your module is determined by the
standards used by packet radio
operators in your area. Contact your
local APRS user community before
entering your WIDE setting. Both
the callsign and routing information
are programmed into the Tiny Trak
3 before launch.

The time stamp in the posit is
derived from the GPS receiver and is
given as time — UTC (think
Greenwich Mean Time). The time
stamp format is HHMMSS, with the
hours given in 24-hour time. There
are no commas between the hours,
minutes, and seconds. The field
ends with “h.”

Latitude and longitude are given
as degrees and minutes. Notice that
there are no delimiters between the
degrees and minutes. The minutes
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of latitude contain a decimal point.
The field ends in the letter “N,” indi-
cating that the field is latitude north;
the “W" in the latitude field indicates
west. There is a slant separating the
latitude and longitude fields.

The next two fields are pulled
from the GPRMC sentence,

The first is the heading of the
GPS receiver (the direction that the
GPS is traveling). Since the GPS is
attached to the NS craft and its
balloon — which is prey to the
ambient winds — this field is also the
direction of the wind. The heading is
measured by true north, not
magnetic north.

The second GPRMC field is the
speed at which the GPS receiver is
traveling. This is also the wind
speed. The unit of speed from a
GPS receiver is given in knots. A
slash is used to separate the
heading and speed fields.

The last field is altitude,
measured in feet. The Tiny Trak
3 converts the altitude units
from the GPS receiver from

meters into feet. The altitude field is
indicated by the “A=" preceding the
altitude.

This is all there is to the
Tiny Trak posit report. If you'd
like more information on the
format of posit reports, consult the
APRS Protocol Reference site
(http://web.usna.navy.mil/
~bruninga/aprs.html).

Processing Tiny Trak
3 Posits

Now that you know the format of
the posits that you have received
from the NS craft, let's discuss how
to process the data after a mission;
this is called post-processing. Did
you think the mission was over once




