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With more protection, we will feel more at ease getting into the mountains. / by Li-yong Lyu
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Technology Makes Enjoying Landscape

of Mountains Easier
Passing on the Last Whereabouts
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Many mountain lovers like mountaineering for
the feeling of seclusion and peace. But to
avoid getting into trouble, we have to be prepared,
say applying state-of-the-art technology ,when
in the pristine mountains. The camera trappers
reported in the previous issue, for instance, detect
animals' body temperature and take pictures of
them, saving not only the trouble for researchers
but also the money. As for mountain accidents, a
device called “The Mountain Accident Black Box”
was developed by Taiwan to assist rescue work.
Recording the mountaineers' footprints, the box is
just like a virus that turns every mountaineer into a
carrier, who in turn spreads the virus when running
into others. Thus if an accident happens, the
whereabouts of the mountaineer can be located
as long as a carrier is identified. Thus the rescue
work can be done in time and precious lives can be
saved.

Before we get to know how the box was
developed, let's read about this mountain
accident:

In January 2009, a cardiology doctor named
Wen-zheng Su fell off a cliff and lost his life at
Jiaming Lake in Taitung when looking for another
mountain hiker, presumably dead, Qiu-ping Jiang.

A mountaineering veteran, Su had been
enthusiastic about exploring emergency retreat
routes. He is trying to at least find Jiang's body to
help her soul rest in peace. Su had promised his
wife his safe return but he failed to keep his word.
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The climate in the mountains is capricious, so
mountain hikers should always take extra caution. /
by Jhen-yi Jheng
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In the mountainous Taiwan, many people are engaged in the rescue work. The Taiwan often makes exchanges with other countries on
picture is taken during a rescue training held by the fire bureau. / Photo provided/  mountain rescue skills. The photo was taken when an U.S.

Tai-sheng O"Young
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rescue expert came to Taiwan to offer a training session. /
Photo provided/ Tai-sheng O"Young

Two days after Su went missing, a rescue team started
a mission. Among the rescuers was Zheng-han Lin, who
had been trained by Wilderness Medical Associates (WMA).
Two hours later, he heard through radio Su's body was
found.

His idea has now been realized in the form of a mountain
rescue black box: Cenwits Search and Rescue System.
Co-director of the project, Ling-jyh Chen, Assistant
Research Fellow of Academia Sinica, says this system will
be in use this Nov. in Yushan National Park to facilitate
timely rescue to hikers in need.

Not Even a Chopper Could Help

The rescue team had to spend the night in the wild and
carry Su's body down on back the next day because the
smoke signals were suppressed by the strong air currents,
and the chopper just couldn't see them after hovering for
two hours.

Yes. The most difficult part of mountain rescue is to
locate those waiting to be rescued. Aside from the time-
consuming on-foot search, even choppers may be of little
help in dense forests with whimsical weather in mountains
in Taiwan.

To solve this problem, Jyh-How Huang, who just climbed
Mt. Everest and now doing his postdoc in NTU, had found
5 or 6 years ago that network communication technology
had a great potential.
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Mountain hikers who encounter one another exchange track data, so that
the first to get off the mountains can bring the data down.
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His idea has now been realized in the form of a
mountain rescue black box: Cenwits Search and
Rescue System. Co-director of the project, Ling-Jyh
Chen, Assistant Research Fellow of Academia Sinica,
says this system will be in use this Nov. in Yushan
National Park to facilitate timely rescue to hikers in
need.

Exchanging Whereabouts upon
Encounters

The black box contains a GPS receiver, a wireless
transmitter, a track recorder, and a memory device.
It records the whereabouts (tracks) of a hiker, and
exchanges all the information with another black box
carried by another hiker. The on-going process, Chen
says, acts like a relay race, with hikers passing on all
the accumulated information, which will be transmitted
to a relay station and may help find those waiting to be
rescued.

Compared to the current rescue methods, Cenwits
may collect accurate information exchanged at each
encounter. Huang explains that traditionally, words
passed on by witnesses could be fragmented and
misleading. Also, hikers get lost mostly on their way
uphill as they tend to feel tired and lose focus, and
witnesses meet those missing mostly on their way
downhill, and are hard to find afterwards. With the help
of this black box, information can be easily gathered.

Another advantage of Cenwits system is its low cost.
A tour of chopper search would cost NT$200,000 to
300,000. In contrast, each black box costs NT$1,000,
each relay station NT$10,000 to NT$20,000, 3G
network transmission fee NT$375 per month per
station. Take the hiking route of Mt. Jade Main Peak,
which requires 100 black boxes for a daily maximum of
80 hikers, and 4 to 5 relay stations, for example. The
total annual cost would be NT$222,500, equaling the
cost of one single tour of chopper rescue.
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With the aid of high-tech products, mountain lovers can feel
more assured when going into the mountains. / Photo taken
by Wan-ching Lai
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Chen stresses, however, this system could never
replace current rescue methods. It can provide accurate
information, which at best contains the location of a
missing hiker's last encounter with other hikers, but it
may not guarantee his/her safety if the last encounter
happens a long time ago or there's no encounter at all.

Vanguards Must Be Professional

The success of a rescue, Huang says, is determined
by whether the first rescuer going into the mountain
is well experienced. A professional rescuer is familiar
with local terrain, is able to tell the tracks of the missing
by their footprints or the twigs broken by them, and
searches the scene with care without ruining valuable
clues.

Zheng-han Lin, who had assisted trainings given in
Taiwan by Mountain Rescue Association (USA), says
that the first team of rescuers should be fewer than
12 members, with 3 in each group. These are real
professionals capable of overcoming adverse situations
like heavy fogs, storms and snow. They only “search”
but not “rescue” because the former is much harder
and more important than the latter. These vanguards are
truly good at fast hiking and clue-tracking.
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With professional rescuers acting fast and Cenwits
black box offering accurate info, there may be no
more such tragedies as cases of Dr. Su and Ms. Jiang.
Expecting the black box to be widely used in popular
hiking routes, Huang says: “If this system may save
more lives, then our life will not be in vain.”

With the protection from the technology, mountain
lovers can get closer to the mountains. / Photo

The mountain rescue black box is mainly composed
of a GPS receiver (in black) and a wireless
transmitter (in gray). / Photo provided by Ling-Jyh
Chen
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The circular GPS receiver, hung out on the
backpack shown in the picture, will be integrated
into the black box, the size of which is about that
of a business card box. / Photo provided by Ling-

provided by Ling-Jyh Chen
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Picture of a wireless transmitter. Such a small
electronic product is the result of numerous
researchers' efforts. / Photo provided by Ling-Jyh
Chen
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Accident could be avoided as long as you are
fully prepared, just show the mountains your due

Jyh Chen
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respect and climbing can be easy and enjoyable. /

2 by Jhen-yi Jheng
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Assistant Research Fellow at the Institute of Information Science, Academia
Sinica. His research topics include wireless networks, mobile networks, and
opportunistic networks. He focuses on providing the best network connection to
users and offering effective data transmission in occasionally connected networks.
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