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It's wild

B ':\T hen Ronald Serabia became
'hr J a volunteer firefighter in

1967, incident reparts were

L W e

handwritten and stowed away in file
cabinets. Mow as a retired fire captain
frcem the California Department of For
gstry and Fire Protection, or CIF, he
comnsulis with first responders on ways i
wireless network can be used to trans
mit such non-mission-critical data
from Southern California’s rugged
hackeountry to state headquarters
Serabia still velunteers as a COF air
tactical group supervisor. In this roe
hie tikes an OB-10 Bropnco—a grosind
attack plane handed down to the de
partment from the 115, military—I100
fieet absove a fire scene to verbally con
trol airborne water tankers extinguish
ing the fire. But he also is the lmison

L]

there
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between first responders, who need
wireless connectivity 1n the area's re-
mile Pegions, and researchers for the
High Performance Wireless Research
and Education Network, or HFWREN,
who develop network applications.
HPWREN is a National Science
Foundation-funded network research
program developed in 2001 by Hans-
VWerner Brouwn, principal investigator il
the San [Nego Supercomputing Lenter,
and Frank Yerndn, CO-PTINCIEE 1T el
gator at the Scripps Institution of
l_"l.'l.'.1r||'-,_lr.|'|'-l'|:.. li 1% a nom-Ccommercial,
PTTHCH Y wide area network that SRS
fram the Southern California coast to
ihe area’s rl_l::l;';.'ll ML NTRIN TOEonS
which peak at 87
The longest link between network

) feet above sea level

nosdes stretches 72 milles.

jlifomia’s backoountny

Backhone nodes are located al the
University of California, San Diego, and
San Diego State University campuses
Braun said. The hackbone network op
erates primarily in licensed spectrum
amd delivers data rates of 45 Mbi's, He
searchers use off-the-shell technodogy to
create a recundant opalogy,

“It's hasically a systemn integration of
comimercial, off-the-shef radios,” Braun
said. “The real research is more in qual
ity of service und working with the ap
|'||i..; ations with scientists, researchers,
etlucators amd first respanders

Access links commonly use license
exernpi radios, which Braun admits oc-
casionally resulis in inerference.

*| Thie anabogy wosild be |, il you have
two people in a room yakking at the

s ime fme, it's Ok becase vou can hear

>
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each other,” he said, “But if vou have 10
pengle, then you have interference.”

HPWHREN orginally was developed
{0 support remnote educational and sci-
entific initiatives, said Frieder Seible,
dean of the UCSD Jacobs School o
Engineering
graduate and graduate engineering
stidents work on parts of the network
and develop applications as part ol
their studies.

Seible said several scientilic disci
plines currently tap into the network i
transmit data fromm the feld o the su
percomputing center. For example, b

I'he oniversitv's under

ologists uee it 1o transmit data from
solar-powered, acoustical sensors that
mmoguiter woll Bsehavior at the California
Wolt Center, as well as from sensor
controlled, high-resalution cameras
that record the activities of hawks in
the state’s 4500-acTe Santa Margarita
Ecological Heserve,

Earth scientists also use the netwirk
I '\--'||1t||||'l.' |.|J||-|'| tromm acceberometers that
mensire ground tremors during earth
quakes in the upper Anza Borregn Des-
ert north of Borrego Springs, Calif,

he Palomar Ohservatory is an is
tronomical research center in San
Diego County that also pses
HPWHREM 1 share its discovieraes with
academic and scientific institutions
worldwide. [n fact, its applications are
s intensive they currently are operat
ing the network ar full capacity. To ad
dress this bandwidth shortage, the
backbone soon will be increased to de
liver 200 Mb/s throughput from the
current 45 Mb/'s, said Braun, who added
that the expansion still is at the research
and development (K& 1) stage
To further support the aforemen-
tiogsed applications, Braun asked firse
:L'\-|:I1III|.|I:T APETICIES whether HPWEREN
cowildd gov-bocate an their exssting moun-
taintop fcilities and repeater sites, Re-
senrchers’ antennas amnd other wireless
technodogies could be attached 1 exist-
i towers In remote arcas already
armed with power and supplies, said
Chris Hinshaw, manager of the wire

Aol 200T

ol o & cemmunicat
wrthguakes in Anza B

An HFYWHEEN mn

less service division of the San Diego
County Sheriff's Department and the
san Diego/lmperial County Regional
Commiunications Sysem

In return, HPWEREN scientisis
worild oversee R&D for the depart-
ment's first responder communica-
tins, As part of the negotiation, when-
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ever the department invests in new
be it 4.9 GHz radios or a
Braun vobunteers his
tirne i collect performance data and 1o
provide statistics on how well the radios
worked, including the distance at which
they operate, their throughput and

technology

network syslem-

their error-checking capabilities. This
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Hinshaw also noted that interference
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their datahases just like they were sitting
it their desks, Hinshaw saicd. “From oo
in thee sticks, that is really vahaalble”

he HPFW REN team also worked
Tmlll first responders to develop a
B avstem tor COF mobile com-
mand centers, When alerted about a
fire incident, researchers armed with
comminicalions equipment deplov to
the scene and connect antennas to mo-
ile command vehicles. Relays already
st ed 0 IWHILNEREOTOPS CONNect
the network backbone, and pre-posi
Honed rdios and additional antennas

are used to establish connectsons in re
muste, rugged areas. This capability ul
timately offers firefighters mulii-hi
per second connectivity o the lnternet,
Seraban said,

“We've had relays sev up before the
telephone compsany could get a regular

— WWW.MRTMAG.COM
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Announce Agreement
to Maximize Spectrum
in Three States

Marris Communications, Inc, dba Morris Wireless
and the Enterprise Wireless Alliance (EWA) executed
& sapices agreamenl wheraby EWA will facilitate
the wsa of Morms’® 120 and 450 MHz spectrum
capacity for use within Georgia, Morth Caralina and
south Caroling, Acquired in Auction 40, the spectrum
is available for vaice, data and paging systems on
an exclusive basis by enterprise businesses, service
providers and public safety entities. Contact EWA
at BO0.482.B282 for further information,

www.enterprisewireless,org
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phone line strung into the command
post,” Serabid said about the US, Forest
Service-led response to the Horse Fire
which burned nearty 17004 acres of the
Cleveland MNational Forest near san
[Mego over eight days in July 2006,

I addition 1o high-speed network
access, incident command posts and
permanent CDF fire camps also have
access (o real-time video, still camera
imges and meteorology sensor data
Ihese systems support wireless alerts,
Serabin said. For example, a network
camera captured video data about the
Horse Fire during the initial first-
burnimg penod
wildfire, before it has a chance 1o barn

the [irst day of a

By
aggressively. [t transmitted 3607 views
of the area via the network back to the
San Diego Supercamputing Center,

The meteorology sensors caplupe re-

a8 MOEILE RAND TECHMRLL LY

mole areas real-time weat h‘ﬂ.'r Rk,
such as wind speed, air temperature
and relative humidity, Wind speed and
weather data help officials determine
the path of the fire.

Sersoors installed in the same area
record soal mcdsture bevels to indicate
the potential for a fire danger, Serabia
saicd, When bevels reach pre-set param-

eters, the sensors send a notice to the
supercamputing center that then trans-
mits an alert oo pre-designated list of
firefighter pagers.

The network has become the model
for an ambitious frst responder com-
MuncatHons _:"rl"'l'a"-\."! '¢||r||-"|'|‘-|"|' ||||'\-|-|-'I
way: the Communications Commpnd
and Control, or MCs, MNetwork, 1113 a
larpe-pipe, microwave data communi
cations system funded by several pub
lic-safety and Department of Home

land Security grants, totaling more
than %8 million dollars. When con-
structed, the system will deliver
155 Mb's of data throughput, integeate
woice over [P, viden conlerencing, real-
time sensor telemetry and data inegra
tion, and connect all public-safety
ppencies in San Diego and [mperial
coumnties, [t alsa will provide access into
Riverside and 5an Bermardino coun
ties, Connectivity into Artzona i being
nepotiated, Hinshaw sid

“It will be a |lr|l.'.|1u.'3'-|||1||| salety In
tranet so we can share data on a net
wirh that s sabe, that s secure, that s re
dundant, that’s not dependent on o
cornmeercial network and 15 Inexpensie
compared to leasing T-1 Lines,” he said
“We are utilizing what we learned from
HPPWEREN. They wre shosving us hosw to
i it, and we are emulating i W
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