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Data Acquisition
Early svstems

The moment the first ransmission was
recerved from a radio collar deploved on a
wild animal, excitement began to build
over the possible applications of radio tel-
emelry. ‘ever, the research biologist
was then ohhiged to either spend the night
shivering in his truck with head phanes, or
tracking the animal on foot while stum-
bling over cactus, logs, efc., and falling
down embankments into streams. His next
question was entirely predictable, "You
mean | have o 2tay out hers all mght?*
Thus, the notion of remote, unmanned
data acquisition was bom immediately on
the heals of the first elemetry transmutter.
Automaic data acquisition continues as a
high priorty to the research commumnity.

The first systems available were analog
data acquisinon svstems. Most of us are
familizr with the “chart recorders”™ em-
ployed. Initally, the detected audio output
from the receiver was virwally "pumped”
inte a chart recorder. The baseline signal
looked like “grass™ and every once in a
while a strong deviation would occor as
the wransmitter pulsed (see Figare 1), Lat-
er, you could book at the chart recorder,
coant the number of aYtul:s-a:; and even
rieasare e time inlerval between pulses.
[f any noise was present, this system was
mdrginal because moise bursts appeared
just like a received signal from a tramsmut-
ter, making data interpretation difficaly if
not impossible under cenain conditions,
By ing a signal conditioner and pro-
cessor with signal-to-noise threshold con-
ol between the receiver and the chart
recorder, much of the unwanted hack-
ground notse could be eliminated, With
ihe dewvel t of data processors (ie.
TOP-1 or TDP-2), analog data acquisition
reached its zenith. These processors could
output a signal proportional o the signal
amplitade on one channel and the inter-
pulse period on a second channel (Figure
2). These outputs eliminated searching
through the “grass” and simplified reading
the charts. This approach provided an easy
way to distinguish between two transmit-
ters on two different animals having two
different pulse rates operating on the same
“channel”™ or frequency. Further, it al-
lowed distinguishing berwesen various
pulse rates of & single ransmitter (Le. ac-
bive versus inactive pulse rate). L

The next step in analog data scquisiton
involved adding a frequency scanning ca-
pability to the receiving system. The abili-
iy 1o automatically switch from channel o

channel {frequency i frequency) wis ac-
complished by scanning receivers such as
the TS-1'TR-2, Often, a "marker™ beacon
wranamiter with 2 unique pulse rate (usu-
ally a wery short mterval) was
placed om a particalar frequency, After
scanning throagh several transmitters, this
unique palse rate occurmed, thus “mark-
mg” the scan sequence on the chan. Since
"sv.]::'_mers" swilch frqmﬂrl:h.amd o chx
nel in a predetermined sequence,
marker transmitter could be considered
channel 1, On a chart recorder, the dwell
fme on a given channel was ranslated o
linear distance. Thus, the marker ransmit-
ter provided a tme base for dl_sungmsm
among several mansmitiers being reco
on the same chart recorder,

Chart recorders in general provided
vast amounts of data, These early devices
were reasonably priced and quite durable

under field condinons. However, in recent
they have gomen expensive — it is
difficult 1o obtain even a “cheap” dual
channel recorder for less than $1,000, But
the main problem was the volome of paper
generated. Someons had to analyze that
paper — reams, and reams, and reams of
paper. Im fact, as you read this aricle,
somewhere m your office are boxes and
boxes of chart recording paper, and proba-
bly only a third of it has been analyzed. |
am certain, however, that there is the com-
mitment o g0 back through those vast
reams (o recover the daty as spon a5 the

graduate sudents return from the feld...
Stan Tomkiewioz

Nate: Thix ix the first in a series of articler
describing the historical development of
data acguisition systems.

TIE e
AL
STRENGTH
e

L I —_— —_ -
TeERE L

Chart record of early analog data acquisifion system. Transmitter pulses are labeled
TPy. The pulse interval can be obtained by measuring the distance between consecutive
pulses and converting to time by relating distance on the paper 10 chart speed (cmi/sec).
Mote the confusion created by noise pulses (NP) intermined with transmitter pulses.
Further, recondings of this type are usually not practical in the field because they require
a continuous and very fast recorder to obtain the kind of traces shown in the fgure.
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Chart record with processing and noise threshold setting at 4 db. Using the data from
Figure 1, notice the subthreshold noise pulses (<4 db above the noise Hoor) are elimi-
nated and the y-axis is proportional to pulse interval. A second channel records signal
strength. Further, the “snapping pen recorder” used to obtain this chart was more practi-

cal in the field (low power). However, the tming of the ®
of the incoming data. Therefore, it ra%gn:d “
wihen the pen was actually ready W “snap™.

present the data 1o the chart recorder

o snapping” 15 independent

sample-hald circuiry in the processor 0



Telonics Interactive
Programming
System

fmeroducing TIPS

ARCGOS system users have long sought
wiys o have more direct control ower the
fimal software configuration of their PTT s
(Placform Transmitter Terminals). In the
past, this has been attempted by employ-
ing banks of DIP swiiches to control D
code and transmizssion repetition  rate.
Switches had several imdtations, however,
including the ability to modify only a few
parametess. Some microprocessor driven
FTIT5 allowed users to modify parameters
in RAM (Random Access Memory), The
disadvantage was that RAM is volatile and
lises content, incloding user parameters, if
power s interrapted. Recent advances in
microprocessors have provided a new kind
of memory known as EEPROM. An acro-
nym for Electrically Erasable Programma-
ble Read Only Memory, EEFROM has the
advantage of remaining unaltered when
power ks removed. This makes it idzal for
storing  parameters N MICOCOmpoiEr
based systems that may be susceptible w
powes intermuptions.

This new technology i3 now available in
a system called TIPS, The Telonscs [nter-
active Programming System consists of
special software and hardware interfaces
that run on any [BM compatible PC. The
capability allows researchers to modify
previously programmed transmitiers, help-
ing them to respond quickly 1© new pro-
Jects or néew requirements, With TIPS, an
inveniory of ransmitiers containing a skel-
etul program can be sitting on a shelf wait-
ing for an application. Researchers can
adjust existing software parameters for
themselves rather than submitting require-
ments o the faciory. The new system is
cast effective and easy 1o use,

To modify the skeletal program, a trans-
mitter is connected to an [BM PC ovia a
special interface onit called TP1 (TIPS
Programming Interface), A communica-
tions program and configuration file are
Inaded into the PC and the user procesds
o program the desired paramesers. TIPS
allows researchers (o “tweak” parameters
both during and afier testing.

TIPS was first developed for the 5T-5
ARGOS centified FTT, but other types of
transmitters and receivers are utilizing the
interface, It should be noted that different
FIT hardware confipurations are pegquired
1o support certain software features. For
instance, one 5T-3 factory option is the in-
stallation of hardware for monilonng sea

temperatures in oceanographic applica-
fions, Even though TIPS supports the
modificaton of software parameters asso-
ciated with the opticn, it is pointdess (and
could cause problems) if iemperature mon-
itoring  hardware (Le. mtemal circuitry’
extermal sansors) has not been mstalled.

The TIPS package (under 3500} con-
sists of the TPI, a diskettz, and cables.
The dizkee contains the TIPS communi-
cations program and configuration file ap-
propriate to the fimmware being used. TIPS
is compatible with all ST-3 transmitiers in-
corporating the external programming op-
tion 102, Thus, as future ST-5s are added
10 the researcher's invemtory, the neces-
sary configuration files of user changeable
parameters can be provided on an “as
meeded” basis.

TIPS runz on any TBM compatible com-
puter, inclading lap wps. Using M3DOS
Version 3.1 or latzr, the TPl connects to
the PC using serial port COM 1 and a
DB25 connector, The minimum memory
requirement is 256K bytes.

TIPS operaies by displaying one page
of wer changeable parameters at a time,
and the initial display shows the parame-
ters that were installed at the factory. The
cursor is initially positiomed on the first
parameter ai the top of the screen, When
the researcher has modified the displayed
parameter, the cursor moves 1o the next
parameter and so on until all parameters
have been examined or modified. When
the researcher has finished modifying one
page, the next page is displayed and so on.
Mormally, most PTT configurations can be
supporied using only two or three pages.

Parameters that can be modified include
ARGOS idemification code and transmis-
sipgn repetition rate. In addition, all re-
searcher modifiable parameters associated
with each FTT software type can be al-
tered., For example, if wemperatun: moni-
tworng hardware has been installed, the
user has full control over the number of
thermistor  poris being  monitored,  the
number of samples tken, the time be-
tween samples and other associmted pa-
rameters of the sampling regime. After all
modifications, the researcher can direct
TIPS o produce a printed copy of the cur-
rent set of parameters.

While TIPS allows great control owver
the final programmed FTT parameters, the
capability should be exercised with much
care. An exhaustive st procedure should
he applied w each PTT afier it is pro-
grammed and before it is deployed. IF st
ing is based upon aciual data ransmission
through ARGOS and the comparisons
have been made with predicted values, us-
ers can be assured that FTT s will operate
successully. Foul Beaumont

Transmitter

Attachment Collars
What's bese?

A wide variety of collar rypes have heen
developed over elemetry's brief history,
Thiz article focuses on what many consid-
er to be “standard” (A misnomer) coilars
for attachment o mammals,

Each of the anachment caollars that we
deliver is handmade o the specifications
provided for a particular application, Chur
“belting type” collars are provided with
adjustment holes over the range of neck
circumferences specified by the user, (Cur
collar designations CSM, CMM, and CLM
simply denode general size classes of col-
lars.) Custom attachment hardwire i also
provided. This allows easy fiting and at-
tachment of the collar in the fisld.

Butyl belting has been found to be a
wery good material for many applicatians.
Butyl is durable, withstands extreme envi-
ronmental condivons, does not  absorb
moisture, and remains relatively flexible
in cobd temperanmes. Urethane belting, flat
nylon webbing, tubular materals, and met-
al ball-chains are preferred matenials in
other applications,

Our records provide collar adjustrment
ranges used previcusly on nomerous spe-
cies in different areas. This s useful for
users who are unsure of the range of neck
circumferences which may be encountered
in their stody animals. [t is impontant (o re-
alize, however, that there can be consider-
able wvariation in appropriate  collar
circumferencez even within a speciss.
Consider the differences between males
and females of many species, or differenc-
g5 in sire hetween cerain subspecies or
populaticns. The more precisely the range
of peck circumferences can be establizhed,
the better we can design the collar for a
good fit. If there are questions regarding
the proper circumference, it's normally
considered better o overestimate than to
underestimaie; however, requesting exces-
gively large adjustment ranges can result
in a less than optimal fit. For example, if
collars were reguested with a range of 12-
40 inches (30-101 cm), but actual neck
sizes were all within the 14-20 inch {35-50
cm) range, the collars would work but




probably not fit as well as they conld. The
positioning of the transmitter and the shap-
ing of the collar ar the iransmitier attach-
ment point are normally based on the
assumption that average neck size will be
near the middle of the specified adjust-
ment range.

In addition to collar material and cir-
cemference, the thickness and width of
collars can vary, Smaller animals carrving
smaller transmitter packages normally use
thinner collars than those wsed on larger
animals, Collar thickness can influence
flexibility and durability. Collar width also
influences these parameters and is consid-
ered impaortant in how the collar “rides” on
the animal. Two inch (5 cm) wide collars
are frequently wsed for many farge mam-
mals, However, 3 or 4 inch (7.5 or 10 cm)
collars e also wsed. Some biologists
working with Black Bears prefer 1.5 inch
(3.8 cm) collars, while others prefer 2 inch
(5 cm)} collars. Some researchers think g
narrow  collar is preferable  becapse i
presents less surface area in contact with
the animal. Others think a wider collar i3
preferable because it distributes weight
mare evenly. Wider collars may also be
more visible, which may be desirable in
some applications but not in others,

Instead of simply being an old leather
belt with a transmitter riveted to it, attach-
ment collars are an important part of the
transmitting subsystem. The collars should
have minimal influence on the animal, se-
curely support the ransmitter package and
antenna, and be easily attached in the
field. Collars for large animals are typical-
ly expected to remain functional for years,
despite ofien severe weather and physical
abuse. Much thought has pone mto our at-
tachment collars. Optimizing them for
gach application requires mput from re-
searchers and field personnel, What neck
sizes are required for your work? Perhaps
measurements can be obtained from ani-
mals previowsly collared in your area or
from captive animals, Thoaght should also
be given o where and how tight the collar
iz fimed. Many animals have tapered necks
and potential movement of the collar
should be considered, Are there any spe-
cific considerations you know of relative
by your study area or study animals? We
want to work with you to perfect the de-
sign of your collars, Bill Burger

Wildlife Satellite

Telemetry
A Progress Report

In 1982, Telonics began developing a
series of platform transmitter terminals
(PTT's} designed to provide the wildlife
field with satellite tacking technalogy,
Since the ARGOS system provided us
with our first cost-effective altemative o
conventional VHF tracking, our ingerest
was more than casual. The availability of
the polar orbiting satellite allowed track-
ing animal movements over 3 wider area,
acquiring data and positioning informa-
tion on a mare regalar basis.

By 1985, saellite telemetry had gradu-
ated from the expenmental w the opera-
tional. The pilot studies had established
the feasibility of asing ARGOS and the
necessary systems developed @ a remark-
able rate. From cur point of view as i re-
search facility, il's been an exciting
decade and we offer the following nodes
a5 A Progress report

Wildlife Siudies: The original pilog
studies on carbou and polar bears have
expanded, With additional deployments
in Alaska, Canada, and Nooway, the rela-
tionshipa between large subpopulations
scattered over wide peopraphic ranges
can he assessed with high data recovery
rates. Other studies have included grizely
bears, wolves, elk, bighom, dall sheep,
moose, deer, feral camels, elephanmts,
ibex, sea turtles, several species of
whales and seals, manatees, and dugongs,
Most recently, expenmental units have
been developed for avian species. In io-
tal, wildlife tracking accounts for some
10-15% of wotal ARGOS utilization,

Associated Technologies: The growth
in power source technology, software re-
gimes for data collection, antenna design,
and anachment proceedures has also been
rapid. Low power, low current micropro-
cessors allow FTT's o imterface with
new sensor technologies, The diata ses,
ransmitted in both raw and processed
formats, represent an area of remendous
growth. Sophisticated software regimes
are available which aliow long term data
to be collected, processed and wplinked,
ar stored and uplinked at a lator tme.

=

Locatiom Capability: Wildlife tracking
uses varying degrees of position accuracy.
Close cooperation with ARGOS Drata Pro-
cessing Centers, and information provided
by local user terrninals (LUT's), now per-
mits researchers to relax or restrict critéria
per individual study neads,

Package Size: The electronics package
continges o decrease in size without any
sacrifice in capabilities. Currently meagur-
ing 3.75 = 2.20 x 0.40 inches, it greatly m-
creases the number of species which can
be inscrumented. The new ST-6 package,
now entering production, measures 4.0 x
1.5 x 0.5 inches. The combination of small
surface mount configurations and very ad-
vanced packaging opens the doar to avian
species and medium sized mammnmals.

Battery Technology: Transmitters are
exposed o temperatures as low as -507° C,
pushing the operation of the power supply
to the limit, By warking closely with man-
ufacturars, cells are buill 10 cur own speci-
fications. Packs are then assembled in our
own lab 1o ensure reliability, The size,
weight and performance of both primary
and secondary banery systems, however,
i5 still the factor that most limits our abili-
ty to deploy FTT s on smaller animals,

Packaging and Anachment: Our in-
valvement with satellite telemetry anose
from 20 years experience with WHE sys-
terms. Wihile we drrw on that experience in
satellite work, we also have (0 acCOmmo-
date new technology. In general, satellite
PTT's are larger and heavier than YHF
packages. Thus the attachment considera-
tions are more critical as every atempl is
made 1o minimize impact on the animal.

Public Relations: Wildlife instrumenta-
tion & 4 sensitive public issue. The various
interfaces include the scientific communi=
ty, funding agencies, native peoples, and
the public in general. Everyone involved is
concerned about the safety of the animal
and the persomnel who install the units.
Consequently, we have always tried toem-
phasize that wildlife racking is a partner-
ship. The people who build transmitters,
the people who deploy transmitsers, and
the people who recover data have w0 work
in close cooperation if we're to achieve
the success necessary to justify the work,

Happy Holidays

As we enter the holiday season, we
would like to thank you for your contineed
support, We send our best wishes and our
hopes for a safe, prosperous and happy
Mew Year, The holidays are a time for
families and friends. Telomics will cloge
December 22 and reopen January 2, 1990.
Until then, have a wonderful ime!



Helicopter Mounting Brackets

Although instrumentation of helicopters for radio wracking is oflen required during
tracking and capture operations, mounting brackets have been custom made by research-
ers for each study and not readily available. The THB-1 bracket designed ﬁ:nr the Hughes
500 series helicopters is simple to install and requires no permanent modification to the
helicopter,

—

Tape all connections
between clements

and H-section of
RA-ZA dntenmni.

Avold cnshing cable

Cables should be secured upon entry into cockpat.
with mylon cable tes.

The bracket attaches (o elther skid, and secores the RA-ZA antenna into a forward
looking position, This positioning results in a pattern which is easy to leamn. The strong-
est signal obtained is dirsctly in front of the helicopter and the pilot simply flies wward
peak signal srrength to find the transmitter.
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