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ABSTRACT: With the application of digital technology to avalanche transceivers in 1998, the snow safe­
ty industry has entered a new era. Forces witnin the growing backcountry recreation market are driVing
a rapid transition from analog to digital technology. Digital transceiving systems have shown enormous
benefits in several key areas of avalanche rescue: search speed, ease of use, ease of learning, deep
burials, and-with recent developments-multiple burials. As this technology increases in sophistication,
however, so must industry standards. For avalanche transceiver technology to reach its fullest potential,
the existing ETS 300 718 guidelines must be modernized to reflect the higher level of precision endemic
to digital design. Tighter transmit pulse guidelines will go far to ease the transition into this new digital
era.
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1. INTRODUCTION

In the 30 years since avalanche trans­
ceivers were first introduced to the market, there
has never been such a great leap in transceiver
technology as took place in 1998. In December of
1997, the Tracker DTS (Digital Transceiving
System) was introduced to the North American
market. The product was immediately embraced
by the recreational public. Response from North
American avalanche professionals was also posi­
tive, but was tempered with skepticism. In this
paper, we will summarize the market forces driving
the development of DTS technology, the unique
design features of the Tracker DTS, and the key
issues surrounding capture-and-display (digital)

,;";, versus real-time (analog) transceiver design­
including a discussion of the fundamental issue
behind the analog-versus-digital debate:
obsolete standards for transmit pulse rates.

2. MARKET FORCES

The development of digital transceiving
systems is being driven by an increasing target
market of recreational backcountry users. While, in
the past, expert or professional users (avalanche
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technicians. mountain guides, professional ski
patrols, and search and rescue personnel) com­
prised a large segment of the market, this percent­
age has decreased dramatically as a proportion of
the total market size. Based on market research
by Backcountry Access, Inc. (worldwide distributor
of the Tracker DTS), the expert/professional seg­
ment now comprises five percent or less of the
total aggregate transceiver market. The most sig­
nificant new entrants to the market include moun­
taineers, backcountry skiers, backcountry snow­
boarders, and mountain snowmobilers.

Members of these new market segments
tend to have very little experience with avalanche
transceivers. They are often first-time transceiver
purchasers. And once they have made their initial
transceiver purchase, they seldom practice using
them. For these growing novice market segments,
there has been a substantial pent-up demand for
an avalanche transceiver that has a short learning
curve and is simple to operate.

Existing analog product offerings may not
have satisfied this demand. This is evident in a
1997 report by the Swiss Federal Institute of Snow
and Avalanche Research and the International
Commission for Alpine Rescue, which determined
that existing avalanche beacons were too compli­
cated for the majority of users to use effectively
(Brugger et. a/., 1997). The report concludes that
the most effective transceiver design would offer
visual distance and directional displays and would
be simple to learn how to operate.

As another example, one needs only to



Figure 1. Tracker DTS avalanche transceiver

look at transceiver pricing history. For the first time
in years, recreational users are paying full retail
prices for this equipment. Until the 1997-98 sea­
son, most outdoor retailers in the U.S. were deeply
discounting their transceivers as a way to entice
customers to use them. This practice was aban­
doned with the introduction of digital systems.
While avalanche professionals were offered dis­
counts, the Tracker sold at the distributor's full
suggested retail price wherever it was offered to
recreational consumers. In general, analog bea­
cons continued to be offered to recreationalists at
a discount.

3. DESIGN OVERVIEW

Existing transceiver design can
be categorized by the way the trans­
ceiver processes a signal once it is
received. Analog systems process
the signal in real-time, meaning
they receive the electromagnetic
pulse of the transmitting beacon
and instantaneously translate
that pulse into an audible
sound (a modulation in vol­
ume) to be interpreted by
the searcher. In some
cases, this audible data is
supplemented with visual
information, such as a sig­
nal strength indica,tor.
Digital systems, on the other
hand, typically capture
the pulse, transform it
to digital signal infor­
mation, interpret the signal information with a
microprocesser, then primarily present that data
visually-with supplemental audible data (a modu­
lation in frequency and pitch rather than volume).
With the Tracker DTS, this data is displayed 50
milliseconds after the signal is received.

Digital, or capture/display, transceiving
systems include the Tracker DTS and the ARVA
9000. Analog, or real-time, systems include all
existing Ortovox, Pieps, Barryvox, and SOS mod­
els. The main difference between the two existing
capture/display systems is that the Tracker DTS
has a three-dimensional antenna system and it
displays data digitally throughout its entire receive
range. The ARVA 9000 has a single antenna and a
digital display range of up to ten meters. Outside
that range, visual distance information is not dis­
played.

3.1 TRACKER DTS DESIGN FEATURES

The Tracker DTS 'was designed by John
Hereford, president and founder of Rescue
Technology, L.L.C. of Boulder, Colorado. Following
are its key design features.

3.1.1 Transmitter

The Tracker DTS transmits with one
antenna only, at the 457 kHz frequency. This
antenna is oriented 45 degrees to the long axis of
the transceiver case. The transmit pulse repetition
rate or "period" is 0.8 seconds, meaning it trans­
mits a continuous series of 457 kHz waves every
0.8 seconds. This is 0.1 second more often than

the Pieps Optifinder, 0.2 seconds more
often than the Barryvox VS 2000, and

0.5,seconds faster than the Ortovox
-'F1 and SOS F1-ND. This rate is

0.3 seconds slower than the
Skadi transceiver, which, in its
time, was popular for that rea­
son: a fast "rep" rate provides

information to the rescuer more
often, creating slightly shorter sec­

ondary search times.

3.1.2 Three-Dimensional
Antenna

The Tracker DTS has two anten­
nae positioned at right angles to one another

within its housing. A "virtual" third
antenna is derived from information
generated by the first and second

antennae. These antennae provide three-dimen­
sional vector analysis, which is controlled by a
Microchip PIC microprocessor, also mounted with­
in the housing. This three-dimensional system is
unique to the Tracker DTS and is responsible for
its precise directionality and its ability to isolate
electromagnetic flux lines.

3.1.3 LED Distance/Directional User Interface

The face of the Tracker DTS (Figure 1)
provides LED (light emitting diode) readouts to the
searcher. These include an arc of five directional
LEOs and a numeric distance display. When the
center light is flashing, it means the Tracker is
aligned with a flux line from the transmitter. When
the lights to the left or right of center are flashing,
the searcher must rotate the unit in that direction
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4.1 Search Speed

models of the ARVA 9000 were not available in
North America during the 1997-98 testing season.

Secondary search speed appears to have
reaped the greatest benefit from the development
of digital transceiving systems. Tests in April, 1998
by Nic Seaton of the B.C. Ministry of Transporta­
tion and Highways showed that the Tracker DTS
produced shorter search times for experienced
beacon users under all single-burial scenarios
(Seaton, 1998):

Tests conducted on inexperienced clien­
tele at Mike Wiegele Helicopter Skiing
have shown that when using the Tracker
for these basic search techniques, times
were decreased dramatically in compari­
son to the time taken when searching with
analog transceivers. Guides conducting
these tests felt they could simply tell their
clients to "keep the light in the center and
go until the distance numbers can go no
lower."

1.23
1.00
1.15
1.27
1.42

Average
Time
(60m)

.40
.47

1.06
1.08
1.11

Average
Time
(30m)

Transceivers
Tested

Testing by Backcountry Access and the Colorado
Avalanche Information Center have yielded similar
results. Seaton's data on multiple burials is dis­
cussed in section 4.5, below.

The Seaton testing program was per­
formed by professionals who had extensive experi­
ence with analog beacons. While novices were not
used in these tests, informal testing by Back­
country Access has shown the benefits to be sig­
nificantly greater among inexperienced recreation­
al users. While such users can often take up to 15
minutes to carry out their first search with an ana­
log transceiver, they average 3 to 4 minutes with a
Tracker DTS. These results are similar to those
obtained in informal testing on students by course
instructors at the Colorado Avalanche Information
Center. Tests on novices at Mike Wiegele
Helicopter Skiing also yielded similar results, as
stated in Seaton's report:

Tracker searching Pieps
Tracker searching Tracker
Tracker searching Ortovox
Ortovox searching Tracker
Pieps searching Tracker

Digital transceiving systems are proving to
yield major benefits in several key areas of
avalanche rescue: search speed, ease of learning,
ease of use, deep burials, and multiple burials.
While digital systems have their limitations in the
area of receive range, there is no technical evi­
dence that this adversely affects search times.
With respect to mUltiple burials, some digital sys­
tems have had their limitations. However, software
improvements to the Tracker DTS implemented in
the autumn of 1998 now appear to have met and
exceeded that challenge.

In this section, we will analyze these key
issues and how they relate to the differences
between capture/display (digital) and real-time
(analog) systems. We will limit our discussion of
digital systems to the Tracker DTS; production

3.1.4 Signal-to-Noise Filtration

4. KEY ISSUES

The PIC microprocessor within the Tracker
DTS also contains code which isolates true 457
kHz transmitter pulses from electromagnetic back­
ground noise. This microprocessor continuously
performs a dynamic measurement of ambient elec­
tromagnetic noise along with statistical calculations
and other algorithms to determine what is a valid
signal. Only the data from signals defined as valid
are displayed.

to reacquire the flux line. This ability to break the
signal down into fine directional "windows" is made
possible by the three-dimensional signal process­
ing system.

The numeric distance display, calibrated in
meters, indicates the approximate distance to the
transmitter along the flux line engaged in the cen­
ter search light. This distance reading can be
affected by the battery strength of the transmitter
and the orientation of the transmitter's antenna.
The precision of this display increases with
decreasing distance to the transmitter.

3.1.5 Signal Strength Filtration

In 1998-99 models, the Tracker DTS
microprocessor is also programmed to isolate
transmit pulses by their relative signal strength.
This is performed by detecting the pulse digitally,
then setting a hysteresis to which the pulse must
conform to be considered valid.
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4.2 Ease of Use/Ease of Learning

The substantial improvement in search
times among novice users of the Tracker DTS are
most likely attributed to the intuitive nature of its
user interface. The system's precise directionality
eliminates gridding from the typical search pattern.
Instead, users follow the flux (or induction) line
method all the way through the pinpoint phase of
the search (Figure 2). Due to the high resolution of

Figure 2. Three-dimensional vector analysis eliminates grid­
ding from the analog search path (left), enabling the searcher
to follow the flux line through the pinpoint phase (right).

Figure 3. The orientation of the transmitter's antenna will
affect the shape of the search path and the distance displayed.
Note: the transmitting antenna of the Tracker DTS is oriented
at 45 degrees to its long axis, as shown.

its three-dimensional design, very little distance is
required for the searcher to realize that he or she
is off course. If the searcher deviates from the
intended flux line, an LED to the left or right of the
center LED indicates which way to tum to reac­
quire that flux line. Likewise, if the searcher is
travelling away from the transmitter, the distance
indicator immediately increases, meaning the
searcher must turn around and travel in the
opposite direction.

In most cases, the Tracker DTS will not
lead the searcher to the buried transmitter in a lin-

ear path. This is dependent upon the orientation of
the transmitter-and the long axis of its flux pat­
tern-when the signal is first acquired (Figure 3). If
the transmitter antenna is parallel or perpendicular
to the receiver, the search path will follow an arc to
the victim. If the transmitter antenna is oriented
vertically or in line with the receiver, the searcher
will follow a straighter search path. The relative
curve of the search path, however, does not
appear to have a significant impact on novice
search times. The sensation of being "steered" to
the transmitter without gridding or losing the flux
line appears to be significantly more intuitive to
novices than performing grid searches or hybrid
flux line/grid searches with analog beacons.

4.3 Receive Range

The receive range of digital transceiving
systems is shorter than that of analog beacons.
The receive range of the 1998-99 Tracker DTS is
25 to 50 meters (measured in a straight line),
depending on transmitter orientation, brand, and
battery strength-and the level of ambient electro­
magnetic background noise. This is for several
reasons. First, at 457 kHz, there is a substantial
amount of background environmental noise.
Relative to the human ear, electronic technology is
limited in its ability to distinguish between signals
and noise. (Conversely, the human ear is equally
limited in its ability to distinguish modulations in
volume). In a noisy (urban) electromagnetic envi­
ronment, the dynamic signal-to-noise ratio deter­
mined by the Tracker's microprocessor decreases,
lowering the range at which it will display valid sig­
nal data. Second, an antenna designed to be
portable is less than 0.1 percent efficient when
receiving a signal at 457 kHz, which has a wave­
length of 650 meters. While this antenna limitation
is systemic to all avalanche transceivers, it espe­
cially compounds the signal-to-noise issues in digi­
tal detection.

This signal-to-noise tradeoff is further com­
pounded by the fact that the international stan­
dards on transmit pulse rates are very wide. The
current standards mandated by the ETS 300 718
guidelines require a pulse repetition rate or "peri­
od" of 0.9 seconds plus or minus 0.4 seconds
(Figure 4). This period includes the on time plus
the off time of the pulse transmission. The trans­
mission on-time, also called the "pUlse width,"
must be a minimum of 70 milliseconds. The off­
time must be a minimum of 200 milliseconds.
Consequently, the on-time of currently eXisting
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Information Center, provisional data indicates that
in small-party avalanche rescues in North America
from 1974 through February 1998, 49 percent of
buried avalanche victims survived when a shorter­
range unit (2275 Hz) was used and 33 percent
survived when a longer-range unit (457 kHz) was
used. (It should be noted that the sample size for
longer range units is limited, due to the relatively
recent North American adoption of the 457 kHz
standard).

In a 1988 report for the International
Snow Science Workshop, Dozier et. al. found "no
statistical difference between total search times for
a 73m unit (Barryvox) and a 29m unit (Skadi)."
(Dozier et. al., 1988):

Period
0.9 .OA.

on- .. •~.07. ~.2.

On Off
Time Time
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Figure 4. The ETS 300 718 standards on pulse periods and
pulse widths are shown above. For an illustration of how widely
these standards can vary, see Figure 5, below.
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In his 1998 study (see section 4.1, above),
Nic Seaton makes a similar determination:
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Figure 5. The upper diagram compares the pulse rates of the
Tracker DTS and Ortovox F1 Focus. The lower diagram illus­
trates the widest possible differentiation in pulse rates that
could occur under the existing ETS 300 718 guidelines.

If you compare the search times of the
30m range to the 60m range it does not
appear that the Tracker's shorter range
hinders the search times.

avalanche transceiver models now varies from
70 to 400 milliseconds. Under the existing stan­
dards, even wider pulse rate differences than this
are possible (Figure 5).

When a signal is this poorly defined, it
becomes difficult for a computer algorithm to rec­
ognize patterns in transmit pulses. The receive
range of digital transceiving systems could be sig­
nificantly increased if their algorithms could be
designed around a precisely standardized pulse
period, pulse width, and minimum receive range
requirement.

However, while receive range is often per­
ceived as an important product benefit, it may
have more marketing value than technical signifi­
cance. Currently, there is no standard for minimum
receive range. There is also no technical evidence
that the receive range of an avalanche beacon has
a significant effect on the speed of a search or the
probability of a live recovery.

In a study currently under way by statisti­
cian Dale Atkins of the Colorado Avalanche

While Dozier and Seaton both hypothesize
that a shorter receive range might affect (increase)
total search times in large slides of 90 meters or
greater, this hypothesis has never been tested.
However, there is reason to believe just the oppo­
site: that longer-range, lower-resolution trans­
ceivers create longer total search times-especial­
Iy when the information provided in the extended
range of the secondary search lacks genuine utili­
ty. On the periphery of an analog beacon's receive
range, the searcher must cover a relatively large
distance before making a determination on signal
strength and direction. For novices, this can be
extremely time consuming, resulting in unneces­
sary backtracking and signal interpretation. For
such novices, it might very well be less time con­
suming to continue with the primary search until
the signal data can be presented with enough res­
olution to make qUick decisions. This is where the
signal-to-noise filtration in digital systems can be
seen as a major benefit: it eliminates the "gray
area" which can frustrate novice analog beacon
users at longer range.
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Receive range could very well be an
anachronistic product attribute with the changing
demographics of the modern transceiver market­
place. The demand for increased receive range
was originally stimulated by Swiss search and res­
cue teams. For this application, in which there is
usually no "last seen point," longer range is valu­
able in identifying or ruling out terrain features to
be searched. These operations are almost exclu­
sively body searches: nearly 100 percent of
avalanche survivors are rescued by members of
their own party (Brugger et. al., 1997). In this case,
search speed is not of great importance, except
perhaps to minimize the exposure of the rescuing
party. But in today's market, comprised primarily of
recreationalists, searchers are more likely to be
members of the victim's own group seeking to
make a live recovery. In this case, search speed
and ease of use in a panic situation are of ultimate
importance-not range.

4.4 Deep Burials

Deep burial scenarios also appear to be
impacted by the development of three-dimensional
DTS technology. In these scenarios, the high reso­
lution of a digital, three-dimensional system can
provide a faster, more precise determination of the
area to be probed.

In the past, deep burials have presented a
challenge to analog beacon searchers using the
grid pattern to pinpoint buried transmitters. This is
now simplified by the Trackers ability to follow the
flux line method through the pinpoint phase of the
search. Using the grid method, the analog beacon
user will often encounter a so-called "shadow box"
effect, particularly with deep burials. Depending on
the orientation of the buried transmitter, up to six
"false" maximum readings will be encountered in
the region surrounding the transmitter, but not
directly over it. This is because flux lines curve
abruptly in the vicinity of a transmitting beacon's
antenna. As the searcher crosses flux lines using
the grid method, he or she will momentarily
receive "false" stronger signals where the searcher
is temporarily aligned with a curving flux line. This
is exacerbated when the burial is deep, as the
false maximums are received farther away from
the transmitter.

To address this issue, expert users will
define a "box" of these false maximum readings,
then probe for the victim in the "shadow" within
that box. This can be time consuming for experts
and frustrating for novices, most of whom are not

familiar with this technique.
Tracker DTS users can more precisely

define the probe area using either of two tech­
niques: the "tilt" or the "extension" method (Figures
6 and 7). Using the tilt method, the searcher fol­
lows the flux line to the snow surface by tilting the

second
"spike" minimum

Figure 6. Horizontal Burial. The "tilf method follows a flux
line to the snow surface. The "extension" method pushes past
the first minimum in search of a lower, second minimum.

first
minimum

Figure 7. Vertical Burial. The ·spike" is directly over the
transmitter. Probe here if the second minimum is not signifi­
cantly lower than the first.

Tracker into alignment where it reaches its first
minimum reading (for an analog beacon, that
would be equivalent to a "false maximum"). Then
the searcher follows this "tilt angle" to the snow
surface, readjusting if necessary to maintain align­
ment (minimum distance readings) with the flux
line. This point might not be directly over the
buried transmitter if it is buried deeply and horizon­
tally (the long axis of the flux lines will be approxi­
mately parallel to the snow surface, causing the
flux lines to intersect the surface farther away than
if the burial were vertical). However, the searcher
can establish the probe area by extrapolating the
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position of the burial using his tilt angle and dis­
tance reading.

While the tilt method is faster in most
cases, the extension method is more precise for
deeper burials. Using this technique, the searcher
extends past the first minimum reading in the hori­
zontal plane. Immediately after this first minimum
distance reading, he will encounter a false maxi­
mum reading or "spike" (the low-volume "shadow"
for analog beacons) where the Tracker's antennae
are momentarily perpendicular to a flux line. If the
distance reading on the other side of this spike is
lower than the first minimum, then this is the probe
point (the transmitter is buried approximately hori­
zontally). If the distance is not significantly lower,
then the probe point is at the spike (the transmitter
is buried approximately vertically).

Either method can be significantly more
precise-and often faster- than the analog "shad­
ow box" technique. That is because by using the
flux line method during the pinpoint phase, the
long axis of the antenna has been established.
The rescuer is now pinpointing on a line, not on a
plane. This reduces the potential number of false
minimums (maximums) from six to one.

4.5 Multiple Burials

With the introduction of digital transceiving
systems in 1998, some avalanche technicians
raised the issue of technological "compatibility" in
multiple burial scenarios. Seaton's report suggest­
ed that new digital systems might not be fully com­
patible with analog beacons in multiple burials in
which both analog and digital beacons were
buried. These concerns should be qualified: First,
no data was collected on whether these issues
made it any more difficult for novices to use digital
systems than analog systems in mUltiple burials.
Second, these issues are more related to pulse
rates than to analog-versus-digital technology.
However, since Seaton's report in May, 1998, DTS
technology has evolved so rapidly that these
issues have been substantially mitigated.

In his report, Seaton stated that the
Tracker DTS was extremely fast in searching for
multiple digital beacons. It was slightly less profi­
cient when searching for multiple analog beacons.
When the two were mixed, he reported, search
times became inconsistent. Differences in pulse
rates between brands sometimes made it difficult
for the searcher to break away from a faster trans­
mitter to locate a slower one. Sometimes it was
possible for a searcher to "jump" flux lines where

126

they intersected, causing the searcher to return to
the beacon already found. While this problem can
also occur when using the flux line method with an
analog beacon, it is more common, he said, with
the Tracker DTS. This is due to its ability to follow
flux lines so precisely. (The technique for overcom­
ing the "jumped flux line" at intersections is to rec­
ognize patterns in the signals displayed, maintain­
ing the flux curve of your intended search).

While Seaton classifies beacons by analog
vs. digital technology, it would be more appropriate
to address them by their transmit pulse rates. In
Search mode, the 1997-1998 Tracker DTS dis­
played distance and direction data for all buried
transmitters within its range. Just as analog bea­
cons, it would provide this data more often per unit
time for a faster transmitter than for a slower trans­
mitter-only, with its high resolution, the differ­
ences were much more apparent. A more precise
international standard on pulse rates would go far
to alleviate such differences.

Also, in 1997-98, the Tracker DTS micro­
processor could not receive or process one signal
while it was displaying another. This meant that
slower pulses were even less likely to been "seen"
as often through faster pulses.

In addition to the pulse rate issues in
Search mode, Seaton also had concerns about the
Tracker's Special mode. This mode is used during
multiple burials to isolate transmitter signals so the

Figure 8. Three-dimensional processing gives the Tracker its
precise directionality and its ability to isolate signals. In Special
mode, the Tracker's "search window" is reduced to the center
three LEOs. Special mode is now used to "unlock" from the
closest signal, which now can be isolated in Search mode.

searcher can seek out the flux line of one transmit­
ter at a time (or each rescuer can be assigned to
search on each isolated flux line). In Special
mode, the Tracker's "search window" is reduced
from 360 degrees to 20 degrees, in both directions
(Figure 8). This represents the center three LEOs.
Distance and directional information is only dis­
played if the Tracker is pointed within plus or
minus ten degrees of a transmitter's flux line. To



mask out a signal and isolate another, the
searcher rotates the beacon until one signal is out­
side the 20-degree Special mode search window
and the other is inside that window. While Special
mode was extremely effective when searching for
fast transmitters, Seaton concluded, it was more
difficult to use when searching for slower ones.
This is because it is possible to pass through the
reduced Special mode search window between the
pulses of slow transmitters, creating "dead" spots
where no data is displayed. In Special mode, the
operator must rotate the Tracker slowly to prevent
"skipping" past slow transmit pulses.

Recent refinements to the Tracker DTS,
however, appear to have substantially mitigated
these concerns. The unit's microprocessor can
now "multi-task,· or receive one signal while it is
displaying another. This makes slower pulses
more likely to be seen between faster pulses,
reducing the incidence of dead spots.

In addition, the Tracker DTS now automat­
ically isolates signals in Search mode by their rela­
tive strength. Within 15 meters, it will only display
the distance and directional information for the
strongest signal. This has two major benefits: Ftrst,
differing pulse rates no longer compete with each
other in Search mode during the critical latter
stages of the secondary search. Second, it mini­
mizes the time spent following flux lines in Special
mode-which is now only used to "break away"
from the closest transmitter once it has been found
(assuming it can't be tumed off immediately). The
searcher now enters Special mode only to isolate
the next signal-by position rather than strength­
and to get an approximate distance and direction.
He or she then breaks away in that general direc­
tion for approximately 3/4 of the distance dis­
played. This positions the searcher close enough
to the next beacon so that he or she can then
switch back to Search mode to lock in that signal.

Field testing of these improvements during
the spring and summer of 1998 showed them to
drastically improve the Tracker's performance in
multiple burials in which both fast and slow trans­
mitters were buried. However, more precise inter­
national standards on pulse periods and pulse
widths would permit even greater leaps in perfor­
mance. With a clearly defined pulse, each trans­
mitter could be assigned an identification number,
then be isolated by transmitter ID rather than by
signal strength or position. The location of these
transmitters could then potentially be displayed to
the searcher on a liquid crystal (LCD) display, simi­
lar to those found on modern GPS systems.

5. CONCLUSION

Research and development of digital
avalanche beacons is in a stage of infancy, but
there is no question it is here to stay. Undoubtedly
there are still some technological challenges
ahead. But with support from the professional
snow safety community-and with a new set of
international standards-this technology could
make huge advances over the next several years
that could save scores of lives.

The backcountry recreation market has
waited a long time for a transceiver that is easier
to learn and easier to use than a conventional
analog beacon. Until recently, the only variable
keeping digital technology from emerging sooner
in this field has been the market's limited size.

With the steady growth of backcountry
recreationalism, that time has come. But with the
evolution of these markets and the evolution of
these technologies, there also must be an accom­
panying evolution in design standards. Currently in
North America, the only existing design standard is
the 457 kHz frequency. In Europe, the ETS 300
718 is imprecise. By better standardizing such
specifications as pulse periods, pulse widths, and
minimum receive range, the designers of the
future will be able to harness this emerging tech­
nology to its fullest potential-which at this time
appears unlimited.

All one has to do is look at the product
development that has taken place since May,
1998, when Nic Seaton delivered his report to the
Canadian Avalanche Association. The improve­
ments that have been made to the Tracker DTS
over those five months are as substantial as any
improvements that have been made to analog
beacons since they were first introduced in 1968.
At this rate, imagine what digital avalanche trans­
ceivers would be capable of doing in another five
years.
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