Crawley named a top Navy engineer

SSC Charleston’sKen A. Crawley has been selected a
TopNavy Engineer of the Y ear by the Assistant Secretary of
theNavy (Research, Development, and Acquisition.)

Crawley wasoneof seven SPAWARSY SCOM employ-
eeshonored in the competition, which included nearly 60
submissions.

The award recognizes Crawley 'swork with advanced
antenna and RF systems, particularly his
contribution to the Expanded Maritime In-
terdiction Operations (EM10) communica-
tionssystem. Thesystem provideshigh speed
dataand voiceto crewsboarding vesselsof
interest (Vol) while underway.

Crawley improved the antennaand radio
system operation to greatly reduce service
interruption and providereliable communi-
cations between staff on the host vessel and
the boarding party. Theaward citation noted
that the electronicsengineer’ sefforts“ have
madethetask of interdictionmuch moreef-
fectiveand safer for our warfighters.”

SSC Charleston supportsthe EMI0 pro-
gramby providing ship-to-ship Lineof Sight
(LoS) communicationsto boarding parties.
The system design utilizescommercia-type
wireless network systemsto provide easy implementation
andinteroperability with common commercial network and
computer systems.

Designing adependable wirelesslink to operate between
moving vessels on open seas of fers challenges beyond those
of anormal terrestria link. A terrestrial LoSmicrowavelink
does not move, although path |oss can vary over timedueto
ducting effects. Engineering asuccessful datacommunica-
tionslink over land isstraightforward, even whenincluding
static water segmentsbetween thetwo terrestrial endpoints.

Ken Crawley

A maritimeLoSmicrowavelinkisentirely different. All
of thedifficultiesand lossesinherentin aterrestrial link are
present, plustherelative positions of the two end points of
thelink vary and thevariability of thetransmission medium
betweenthem alsovaries.

MaritimeLoSmicrowavelinksarea sodifferentwithre-
spect toterrestrial microwaveequipment design and thedata
processing software algorithmsfor negoti-
ating the best modulation waveforms. These
are optimized for the highest datarates un-
der static conditions. Commercial Off-the-
Shelf (COTS) solutions are not optimized
for continuous renegotiation of thevariables
presented in amaritime environment. Asa
result, the path must be engineered with the
greatest signal margins possibleto keep the
maritimeeffectsat aminimum.

Also, COTSantennasare designed with
theassumption they arebolted in placeand
will not moveinrelative position. Maritime
antennasare displaced inthreedimensions
simultaneoudly and quickly.

Crawley wascalled upon toreview the
implementation design, test theradio fre-
quency (RF) componentsand overall sys-
tem operation, and recommend system improvementsto en-
surecommunicationsreliability tomeet missionrequirements.
After undertaking research and practical testing at SSC
Charleston’ s Sullivan’sIsland lab facility and in on-water
testing, Crawley proposed improvementsto thesystemtoin-
crease effectivenessand reliability inawiderange of condi-
tions.

Initial testing showed that variable seaconditions greatly
affect the reliability of the link and additional signal gain
must be designed into the system to achieve minimum re-
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quirementsfor distanceand datarate. Most notability, wave
induced rolls expected during interdiction operationswill
exceed thevertical beam angle of theoriginal antennasys-
tem.

Antennas are optimized to provide the highest transmit/
receivefocus (gain) in aparticular direction or elevation
based onthedesigned useof thesystem. Generally thehigher
the gain an antenna provides, the more directional the beam.
Theradiation pattern of theantennasinstalled on thevessels
provided effectivecommunicationswhen bothweremounted
vertically, but asthe vessel rolled, the antennastilted from
vertical resulting in reduced signal amplification.

Crawley’ stest and eval uation processresulted in several
recommendations, including adding amplifiersto both the
Vessel of Interest (VOI) system and the host vessel to keep
thesystemdesign“symmetrical.” Heal sorecommended re-
placing theantennaon the VOI systemtoincreasethe verti-
cal beamwidith and adding another antennafor usein higher
sea states, and selecting an RF transmission line with the
lowest loss practicable. Crawley also provided procedures
and training to the boarding team toinstall the VOl antenna
asnear vertical aspossible.

Theseimprovements provided asystem that worked ac-
ceptably invarying seastates under which actual operations

Crawley's work with RF propagation and antenna design
has taken him around the world to Iraq, above, and to Ant-
arctica, where he is pictured below with , left.

occur. Thecontinuouscontact and largevolumeof datathe
boarding teamswill haveaccesstowill not only increasethe
effectivenessof operations, but al so reduce operational costs
and potentially savelives.

Referring to RF engineering asan “ art form,” Crawley
attributed hissuccesswiththe EMIO systemto“ ... educa-
tion, experience, motivation, and humility. Lack any one of
these elementsand you will fail,” hesaid. “ RF Engineering
hascolorsthat are the el ectromagnetic spectrum, each be-
haves differently. Often atextbook solution, or a product
brochure solution, will fail becausethere are complications
that lieoutside of the problem statement,” hesaid.

Crawley’ swork in RF propagation/antennadesignin SSC
Charleston’s communications department has taken him
around theworld. He also performs antennaand RF system
performancereview and testing toidentify systemdeficien-
ciesand recommend performance enhancementstoimprove
systemsto meet operational requirements.

Hewas selected SSC Charleston Engineer of the Year in
2002 for atelemetry relay hedesigned, built andinstalledin
Antarctica Duringasix-month tour inlragin 2004 hehel ped
establish the SSC Charleston officein Balad, locating asite
and negotiating with the Army and Air Forcefor itsuse. He
and Jim Watson of SSC Charleston’s Pensacolasite, along
with somewilling Iragis, cleared Operation Desert Storm
war debrisfromthesite.

In 2004 he, along with fellow SPAWARriors Don
McCormick and Dean Glace (who hassinceretired from
SSC Charleston,) received apatent on ahigh efficiency, com-
pact antennaassembly. Crawley hasa so filed apatent for a
tactical AM broadcast antenna.

“Thisiswonderful recognition of your contributionsto
both Department of the Navy, as well as DoD,” said
SPAWARSY SCOM Commander Rear Adm. Michael
Bachmanninanoteto the SPAWAR honoreesintheNavy
Top Engineersand Scientistscompetition.

Crawley and other SPAWAR award winners— SSC San
Diego’ sJames Finneran, Dr. John Meloling, Paul A. Miller,
HoaG. Nguyen, Dr. J. Scott Rodgersand Mihgjlo Tomic—
were honored inaPentagon ceremony May 29. Duringthe
presentation Crawley was lauded for providing “the
warfighter with areliabletool they can count on for infor-
mation and force protection during dangerous operations at
sea. Y our effortshaveimproved the product, saved money,
and ensured greater success in assigned operations,” his
award citation noted.

The Department of the Navy has over 35,000 scientists
and engineers pursuing research, development, acquisition
and sustainment. The award was established to honor those
who reached superior technical achievementsand to promote
continued scientific and engineering excellence.

Last year SSC Charleston’s Chris All of Code 5521 was
honored in this competition for hisinflatable satellite an-
tennainnovation.

- Susan Piedfort, Chronicle Editor
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