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ENGINEERING CO:\1l\·lENTS RELATED TO
FCC ET DOCKET NO. 00-90

NOTICE OF INQUIRY

BACKGROYND

Tn response to the recently enacted Satellite l-lome Viewer Improvement Act of 1999 (SHVIA),

:he FCC has released a Notice of Inquiry (NOT) in ET Docket No 00-90 to obtain information

for evaluati.!lg whether the signalmtenslty standard Llsed to detennule the eligibility of satellite

televislo'1 sub8cribers to recei vtl retransmitted distant signals of network stations should bc

modified or replaced. The existing standard uses the Grade B signal intensity values that have

long been used wlthin the television broadcast service. The FCC is seeking information and

comment in the NOI on all technical parameters that could be conSIdered to alIcct the quality of

o\'er-the-alr reception of television programming. The FCC is also secking information and

comment on an ~tppropriate eligibility standard for digital signals. Based on the record that will

be developed, the FCC will submit findings on this issue to Congress.

APPROACH

TTTRI obtained and reviewed the FCC NOI, comments and materials submitted to the FCC

in previous FCC dockets, and published test analysis results provided by NTIA and the lTtJ.

Based on the cited materials and our engineering experience and judgement, IlTRl provides

the following comments on the Grade B planning factors, viewer expectations. and

multipalh and "ghosting."

Grade B Planning Factors

The Grade B signal ;l,tcnsity standard is a Commission-defincd measure of the strength of a

given television station's over-the-air signal. This standard was developed as a component of

the Commission's channel aJlotm~nt process. Specifically, Grade B signal intensity represents



an electric field strength level that IS enough to provide a television picture that the median

obsencr would classify as "acceptable" at least 90% of the Time in the absencc of man-made

noise or interference from other stations using ~ I'eceiving amennu, receiver, and transmission

line typical of outlying or ncar-fringe areas.

A Grade B signal contour represents the result of a calcLLlation to establish the area within \.vhich

a television station's over-the-air signal meets or exceeds the G~ade B signal intensity standard,

This sIgnal contour IS used to define a television 3tation's geographical Grade B st::rvicc area.

By definitioll, Grade B service areas include rural areas and presuppose the use of larger,

directional receiving antcIUl3 installatIOns.

Since the Grade B signal intensity standard is the result of a calculation, values for the various

environmental and tectUlological parameters required as inputs to this calculation were

established along with the signal in~ensity standard itself. These inputs, including the signal

levels established for the standard itself, arc rcferred to as planning factors. The current

Grade B planning factors include thennal noise, environnlental noise, receiver noise figure,

receiving antenna gain. dipole factor, transmission line loss, and propagation factors. A listing

of all of the factors and their currently assigned. values for the low VHF. high VHF, and UHF

band~ arc listed in Table 1.

These planning factors have been addressed in various previous FCC proceedings and in

published broadcast television performance materials, standards, and test results. The core of

the issue being addrt,,"'Ssed here is whether or not these planning factors and the values chosen for

thcm are still appropriate for calculating the Grade: B signal intensity values that arc used to

determine whether a household is "unserved" for purposes of SHVIA In other words, do the

CLlrrcnt Grade B values adeqnatcly represent whether the median observer w()uld classify a

picture as "acceptable" at least 90% of the time, in the absence of man-made noise or

interference from other stations, using a receiving antelU1a, receiver, and transmisslon line

typical or outlying or ncar-fringe areas? In short, the answer is "yes." In the rest of this section,

several of these planning factors will be reviewed with this question in mind
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TA..BLE 1 I
GRADE B PLANNING FACTORS

I
Factor Low \/HF High V.HF Ullf

Cllannc:b 2-6 Channels 7-13 Channel. 14-G9

Thermal Noise ~ 300 ohms, dB!l uV 7 7 7
!

Receiver Noise Figure, dB 12 12 15

Signal-to-Noise, dB 30 30 i 30

Transmission Line Loss, dB 1 2 5 !
Receiving Antenna Gain, dB i (6) (6) (13) i
Dipole Factor, dB I (3) 6 16

!

Local Field, dB 1 41 51 60,

Terrain factor (5 ~X:). dB 0 0 0

Time Fading Factor (90%), dB (j 5 4

Median Field F(50,SO), dB/luV!m 47 S6 64

Urban Noise, dB 0 0 0,

• Required Median Field, dB!1 uv/m 47 S6 64

Urban Noise: Urban noise is generated by various man-made sources such as electrical power

distribution, electric motors, industrial operations, automobile ignition systems, and consumer

wireless devices. The urban noise level tor urban areas is currently assumed to be 14 dB for

low VHF, 7 dB for high VHF, and 0 dB for T..-trF. and this urban noise level is a factor in the

Grade A signal intensity standard. However, in t~le outlying a.nd ncar-fringe areas of C011cem

for Grade B purposes, urban noise is considered to he 0 dB.

While, in some areas, there has been further nrban development since the original noise lcvell>

were detennined, there is no current measured data to show thaT the levels have in fact increased

and, even if so, by how much. in addition, the Commission has examined the issue of urban
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noise and determined that thc ~ffects are significant only for low VHf frequel1Clcs' Although it

could be assutr'led that noise levels have increased based on the extent of urban development,

there has also been an increased awareness of electrical and radio noise and its im?Clct on

consumer electronic devices and, with this awareness, a concomitant increase in attempts lo

shield noise generators

The FCC Technical Advisory Committee is currenl1y engaged in examining man-made noise

and its potentiai impact on wireless de,,;ces This effort is currently on~going and no results arc

available yt.'t. Until measured results of a study on urban noise arc available, it cannot be

assumed that the urban noise factor should be changed in the Grade B planning factors.

Time Fading Factor (90()/...), dB: The time fading factor represents the offset neces$ary to

as!;Ure that an acceptable picture will be available at least 90% of the time at 50% of the

hous~holds. This a4iLLstmcnt is the difference b0twcen th~ median value and that expected

90% of the time. Time fading is due to the changing nature of the atmosphere and is

typically a long-tenn phenomenon. Time fading follows a log-normal distribution with the

variatio11 being symmetrical about the median.

It should be noted thal increasing the time fading factor beyond the 90'% value results in

Grade B intensity adjustments that are no longer ';Iog nonnal" in nature and result in

unreliable values. In addition, it seems that availability comparisons with subscription

services or expectations of better than 90% time availability may not be reasonable for a

free, analog, over~the-air signal.

Terrain Factor (SOuI.1). dB: This pla.nI1..ing factor represents the variability of the signal

with location. Since the Grade B service is defined as the median wlth respect to location (a

signal level 50% of the locations exceed and 50%) do not meet), the terrain f<\ctor of0 dB is

t1xed by definition.

, RCPOIl and Order, FCC 75·636, Television and FM Field Strength Curves.
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no change

Dipole Factor: The di?Ok factor provides tr.e volt~ge ac;,oss the temlinals of a half

wavelength dipole alltem1a in the prCSl:l1ce ofct field intensity al a gIven frequency. In the

~Ol, the fCC states that the currer)t dipole factors are baseC 011 the geometric mean

frequency of each of the three television frequency bands. Thi3 is correct., and the range of

vanabllity is approximately +/- 2.3 dB from the bottom of the UHF band to the top of the

UHF band. There is little variabIlity in the low VHF and high VHF bands. If the

Commission would like to more accurately define the dipole factor to account for the

variability due to trequency, the f()llowing adjustments could be made for UHF channels:

r Channel I Adjustment
r-,.·----:-t4~-2",....,,3,...----~------

I 24·33 I -1 dB
I

34-46
I

::::: :~:: . I
---~'----~

Receivin2 Antenna Gain: The antenna gait1 serves to enhance the signal level. Thus,

larger gains than those used in the current planning factors will work to increase Grade B

intensity signal reception. Thc current planning factors have receiving antefUl3 gains based.

on 1952 television rece1ving antenna technology. In the intervening years things have

improved. The standard practice now recommended by the Commission is to use separate

UHF and VHF antennas since that provides better performance than a combined UHFfVHF

antenna. A 1980 study detennined that the average gain for an eight-bay bowtie-with-screen

antenna, considered to be the conventional t tiF antenna fllf fringe rural areas, was 13.4 dB.

This exceeds the 1.3 dB lJHF receiving antenna gain pla,"'1r.ing factor. Even higher gain

antennas are available, such as the Channel Masler Model No 4251 with an average gain of

15.6 dB.
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SUllilar results apply to the :ow and high VHF bands. For instance, Channel Master's

Crossfire Model No. 3617 has an average gain of 5.9 dB in the low VHF and 11.9 dB in the

hIgh VHF band. This gam [or high VHF is nearly double the assur:lcd recelVll1g antenna

gain in the planning factors.

Transmission Line Loss: Tbe transmission line loss degrades the signal prior to the

receiver front end. The loss figures used for the current planning factors represent older

technology utilizing lwmlcad cable. T'Ninlead cable is susceptible to degradation due to

watl:r, proximity to I~ctal structures such as downspouts, and poor temllnahons. Currently

available RG-6 coaxial cable is shielded and much less susceptible to attenuation changes

due ,0 wetness and m-::tal proximity, and the connectors used with it ~rovide more consistent

tem,inations.

CUTTellt specific<lt'1ons for RG·6 attenuation for 50 feet of cable arc as follows:

Low VHF

High VHf

UHF

0.8 to 94 dB

13 to 1.4 dB

2.2 to 2.9 dB

From this it can be seen that the line losses OCCUrring in 50 feet ofRG-6 cable are less than

1 dB, 1.5 dB, and 3 dB for low VHf, Ingh VHF, and UHF, respectively. When all of these

factors arc taken into account the loss attributable to coaxial transmission1ine is the same or

slightly better than that found with twinlead.

Signal.to-Noise (SIN): Tn the 1951 Third Notice, the Commission determined that a

signal·to-nolse ratio of 30 dB would hI:: necessary to provide an acceptable pictnre to the

median observer.2 Subsequently, the Television Allocations Study Organization (TASO)

determined that the median observer found a picture with a SiN of 27.5 dB to be of

acceptable quality. A picture with a SIN 000 dB was found acceptable by 70% of viewers.
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More recently, a report on further analysis of TASO data prepared by Mr. Harry Fine

indicaled that 50'10 of viewers rated a picture as acceptable with a SIN of 28 dB. This agrees

v~ry welJ wIth the results of the onginal TASO study in 1959

Based on this data. it appears that the Commission's detemlination of SIN is actually 2 dB

too much for an adequate picture. Since the Commission's intention was to provide for an

acceptable picture for the median observer, the 30 dB SIN value act1.1ally provides an extra

margin.

Receiver Noise Figure, dB: The noise figure is a measure cfthc internal m11se a receiver

adds to a sign~l. The lower the noise figure, the smaller this added noise is. The noise

figures of modern receivers are several dB less than the receiver noise ligures used for the

current platu1ing factors. In 1977. the Commission's Office of Chief Engineer determined

that the avera~e noise figure for low YHF was 6 dB and for high VHF was 7 dB. Another

stLldy several years latt;;r found an average UHF noise figure ofubout 9 dB. USlng the more

modern noise factors would make the Grade B signal intensity values for each band less than

they are 11ow.

Thermal Noise @ 300 ohms, dB/luV: ThlS is random noise generated within the system

components. It is based upon the laws of physics and has not changed.

Required Median Field: \Vben improvements in the receiver noise figure, receiving

antenna gain, and trclnsmission line loss are considered together with the extra margin in the

S/N ratio, it is seen that the current Grade B plannmg factors offer a very conservatlve view

ofwhether, at any given household m outlying or ncar-fringe areas, the median observer can

receive an "acceptable" picture at least 90% of the time.

Based on the state of knowledge today and the transition to DIY. it is our considered

el'\ginecring opinion that there is no need. to change the Grade B planning factors for the

1 njrd Notice ofFl.:rther Proposed Rulcnlll1cing, FCC 51-244, Tclcvislon Broadcll~t Service, April 19S I.
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nal1~OW purposes 0f determ in ing the ehglb i1ity of satelhte telcv ision subscribers to receIve

retransmitted lhstant signals ofnetwork stations. If anything, the various improvements

noted above wouk. permit a slight reduclton in the Grade B signal intensity standard for

each frequency band. However, the current Grade B standard is weB-established and has

served the television bro'idcast industry ami consumers well for nc..'lrly half a centllry,

Consumer Expectations

Some may argue that consumer expectations are higher today than 50 years ago. Today,

many commonly available and premium services provide television programming. Analog

cable, digita~ cable, digital direct broadcast satellite television (OBS). and analog (C-band)

satellite services are available. Of these. a case can be made that the service provided by

analog cable and analog satellite are actually inferior to broadcast television in many cases

due to implementation. weather, service outage, and installation issues. Digital cable and

DBS services do provide improved picture quality; however, they are premium services and

carry the higher costs of acquiring the suitable equipment, proper installation, and 1110nth1y

and pay-per-view service fees. Certainly consumer ex.pectations should he higher for these

higher pnced and widely glorified and advertised services dIan for free over-the-air

broadcast television. For these reasons, any oomparison of digital DBS service to analog

broadcast television is not appropriate and does not serve the consumer in an honest fashion.

Arguing for an increase in the Gr<lde B signal intensity standard due to heightened viewer

expectations assumes that increasing expectations from pretnium services will ratchet up the

expectations from broadcast service. This is illogical or. at best, not proven.
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The Consideration of ~'Ghosting"and Multipath

Ghosting resulling [rom multipath interference is a highly localized and inuividllallocation

specific effect, ana it has no direct relation with the whether an mdividual household can or

cannot receive a signal of Grade B intensity.

\Vlnle It is possible to measure multipath signai l.'lvc1s and time delays and relate them to a

gl~osting image on a television receiver, to model and predict them in a dynamic

environment ofindividual receIvers will be difficult Ifnot impossible. Multipath

propagation to a specific location is highly individual in its sensitivity to small changes in

numerous variables, many of which are additive. These vilriables include Lerrain) weather

(rain, snow), receiving antenna height, antenna location, antenna c.liSL'Timination (pointing

<lngle), local obstacle location, size, geometry, reflection coefficient of potential rt:f1cctors,

tIme of year for areas with deciduous trees) wind, and even moving vehicles and aircraft. In

addition, even movement of the transmitting antenna in the wind will affect the phase of the

desired and interfenng sie;nals. To keep track of even a sub!iet of :hcsc variables for every

target residence and consider the unlimited number of potential multipath reflectors and the

reflection coefficients associated with them accurately seems an insurmountable task. If a

potentialmultipath reflector could be located anywhere within the:: coincident beamwidths of

the transmitter and receiving antennas, it would be impossible to accurately predict the

likelihood of a ghosting problem at any particular location or residence with any ccntidence.

Tn addi:ion, viewers can also take personal action to minimize or eliminate mullipath effects

such as :uoving the receiving antclUla vertically or horizontLlUy or rotating it away from thc

source of the interference as ""ell as utilizing a more directive (higher gain) antenna to better

discriminate against the intertcring multipath signal.
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Lastly, technical solutions already exist to elimInate the impacl of "ghosting" and

multipath·1 Ghost cancelling integrated circuits are available from at least one manufacturer

that can be ui;ed to eliminate the Impact of "ghosting" on picture q'Jality.~ These ghost

cancellers utilize adaptIve equalizers to elimmate the etIects of time-shiftcd 5igna~s. The

Cact that this tech.nology IS not currently used m the industry may be that consumers do not

view ghosting as a large problem or have successfully solved the problem, hence receivcr

manufacturers have not offered it (even as an option) due to lack of need. If"ghosting"

were a major problem. the implementation of existing techmcal solutions would minimize

the impact. and televIsion receiver manufacturers would offer it to consumers.

Any methodology required to incorporate the prediction of "ghosting" will not produce

m~aning[ul results and will unnecessarily complicate the detcnninatlon ()fSHVIA

eligibility. "Ghosting" has nothing to do with prcdjctin~ whether a. residence receives a

signal of Grade B intensity, and it has r.o place in the detennination of Grade B signal

strength.

Summary

The statc of technology for consumer television receivers and installation practice has

improved markedly in tbe last 40 years. The receiver noise floor ofcurrent technology

receivers is at least 6 dB bettcr that that found in tube receivers of the 1950s (and probably

substantially better thare even 6 dB), antenna gain has improved tor each band, and

transmission lines are less susc~llble to weather and installation problems. The impact of

thesc factors on television receivers has had the effect of actually increasing the effective

signaJ-lo-noise (SIN) at a receiver. providing for a better picture. In effect, the Grade B

-_.•._---- ---
J in Response to Notice Of Proposed Rulemaktng Comments of Richard L. Biby, PE., In the Matter of
.l:'.5rablislunent of all Improved Model Predlctin: the Broadcast Television J'jeld Strenwth R;::celVed llt Indi.vldual
Locations, £1' Docket No. 00·11, February 22, 2000, pp 15.

, Oren SemIconductor, 2620 AU~USline Drive, Suite 238, Santa Clara, CA 95054. (www.oren.cQ.TI}).
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standard has increased over the years. A ttchnical argument can be made that the standard

could act1.,;ally be lowered to account for these system improvements or that the picture

quality associated with Grode B is better.

Indeed, the Grade B criteria have been reviewed by rhe Commission several tImes since the

standard was insLitut~d, and the criteria have wlthstood the test of time and technology.

Reyiews conducted by the Commission in i 975 5 and by the Office of Chief Engtneer in

1977'" concluded that there were data to support a reduction in the Grade B standard,

although the Commission did not act to do SO in either case And recently, as part of the

DTV proceedings, the Commission gave the Grade B standard a substantial vote of

confidence by deciding Lo premise DTY service areas on areplicatiol1 of existing NTSC

Grade B service ateas,7 This reatl'im1allon demonstrated that the Grade B service criteria are

adequate, and no change is deemed necessary by the Commission. Of course, just last year

the FCC re-examined these planning factors specifically for SHVA purposes in CS Docket

No. 98-201 and concluded that no change was warranted.

It is arguable whether consumer expectations for free ovcr-the-air television arc higher today

than they were 40 or 50 years ago. Certainly consumer expectations arc higher for heavily

promoted subscription services, as well they should be. However, any comparison of digital

DBS service with analog broadcast teleVIsion is not appropriate and docs not serve the

consumer in an h(mest maMcr. Arguing for an increase in the Grade B signal intensity

standard due to heightened viewer expectations assumes that increasing expectations from

prellllum services will ratchet up the expl:ctations from broadcast service. TIus is illogical

or, at best, not proven.

l Report and OIder, FCC 75.636, Television and FM 17ield Strength Curves.

b Gary S, KaJagian. 6J~cvie:w of the Techl1.i,fal Planning Factorsfor VHF 'l'elevlsiQ.n Service, FCC/OCE Bulll:lm
RS 77-01.
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Ghosting resultIng from multipath interference IS a highly localized and individual location

specIfic ~ffcct. and it has no direct relatlon with whether an individual household can or

cannot recelVe a signal of Grade B intensity. :vfodeling or predictmg ghosting, and

consideration of it as part of the Grade B planning factors. would be imposliiblc at best and

suspecl in any case due to the porcntially unlimited number of difficult-to-quantify variables

needed to model it. The good news is that the consumer has several methods available to

utilize the characteristics of his rece"liir,g antenna to discriminate against ghosting. In

addition, technical solutions in the to:111 of adapb ve equalizers or "ghost cancellers" aTe

available to mitigate the impact ofghosting. The fact that this technology is not currently

t:scd in the industry is evidence that consumers do not view ghosting as a largc probtem or

have successfully solved the problem themselves. hence receiver manufacttners have not

offered it (even as an option) due to lack of need. If "ghosting" were a major problem, the

implementatlon of existing techmcal solutions would minimize the impact, and televislon

rcceiver manufacturers would offer it to consumers

--.. -------------._--- ---_._-------
) Sixth Report and Order, FCC 91-115, Advanced T~levisioI1 Syste!ll$ and Their Impact Upon th~ Existing
Tc1c"ision Dropdcalit Service,~
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lIT ,",eSEARCH II-JSTliUTE Center for Electromagnetic Science

Declaration of Ross ~ Sorci

J, Ro~s R. Sorel, hereby declare as follows:

1. 1 a.m Ross R. Sorci, Assistant Vice President, IIT Research Institute Center [or
Electromagnetic Science.

2. nTRI is <l not-for-pro1it contract research organi"alion serviag both government and
iJldustry in a wide range of planning and engineering tasks related to the use of the
electromagnetic spcetmnl. Since 1961, TfTRI has been providing spectrum-related support to US
Government agencies and the Department of Defense in the areas of spectrum planning and
management, communications-electronics systems engineering, RF interference, e1ectromagm:lic
compatibility, and the development alld maintenance of supporting radio propagation and
analySIS computer models and databases. The Center for Electromagnetic Science (CEMS) ',.vas
estt.lblished in 1994 to leverage ITTRl's experience and extensive range of computer models
related to radio system engineering, and is now provIding design, planning and engineermg
support to the commercial wireless community, as w<:11 as locai <lnd municipal govemments.

I have over 20 years of td~ommunications and RF systems engineering experience as a
Division Manager and ProJect Manager. Specific areas of expertise include planning,
conducting, and managing elecn'omagnebc -.:ompatibility (EMC) and electromagnetic
ir:lerference (EM!) analyses, radio system design, radio system performance evaluation, spectrum
n~anagcmcnt. microwave link analysis. and computer modeling of communications and
radar/ATe systems. I have also developed analysis techniques and design methodologies for
high-capacity digital point-to-point systems, conducted radio communications site surveys, and
generated test plans. My resume is attached.

3 I prepared the accompanying Engineering Statement at the request of the ABC Television
.\fiiliatcs Association, CBS Television Network Affiliates Association, Fox Television Affiliates
Association, and :\"BC Television Affiliates Association (the "~ctwork Affiliates") tor lise by the
Network Affiliates in response to the Notice oj"lnquiry, ET Docket No. 00-90, released May 26,
2000, in the matter of Technical Standards For Detennining Eligibility For Satellite-Delivered
Network Sig!l<1.Is Pu.rsuant To The Satelllte Home Viewer Improvement Act.



4. I was lIssisted in t~e prt.:;laratton of the: Engineering Statement by James n. CooK. Dr.
Cook is currently an llTRI Senior ~'kllmcc Adviser with over 25 years of experience perfonning
analyses and performance modc"ng ,.,f communications systems. In addition, he has e~pertiae in
the analysis, design. and dt:vt!lnpt1'lcnl of software systems Dr. Cook's resume is attached.

S. The accompanyirg Engineering STatement IS true and correct to the best of my
information, knowledge. H.nd belief

This the 26th dIS)' of June. 2000

h2..~.
Roas R.. Sorci
Aui~tant Vice President
IITRl Center for Electrol""~Bn~:li( Scil:(l(;c
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SUMMARY OF EXl'ERJENCE: Over 20 yeats of telecommunications and RF systems
cr.ginccring experience. Specific expertise in planning, conducting, and managmg
electromagnetic compatibility (EMC) and electromagnetic lutelference (EM!) a..'1alyses, radio
system perfOm1aIlCe and design etlorts, spectrum management, microwave link analysis, and
computer modeling of RF communications systems and radar/ATe s)'stems. Developed analysis
techniques and design methodologies for high-capacity digital point-to-point systems, conducted
radio communications site surveys, and generated test plans.

CKRONOI.OGICAL EXPERJENCJt::

1999 to Present -- AS~~~~,ant Vicc President, Division Manager, JJT Research J!1stitute­
Cen~~rJ~rElectromagnetic Science

Thvision Manager of CEMS EM Engineering Division. P::oject responsibility includes,
Extremely Low Frequency (ELF) Communications System Environmental Compatibility
Assurance Program, HQDA Spectrum Management Engineering Support, Electromagnetic
Environmental Effects (E3) Protection Program Engineering Technical Services for FEMA
Facilities, TLC Data Device Corporation DC Motor Torque Controller Hardening Evaluation,
UDL? Crusader Hardening E"a}uation, UDLP Grj7.zly NuclcHr Survivability, aJ~d Ml T"1nk
Hardening projects.

Program Manager of an effort to providt::: spectr'Jrn ci:rtitication and spectrum management
engiaeering O:lnd information analysis sappon lo lhe DoD Offic~ of Spectrum Management and
Analysis (OSAM). This effort has successfully defined DoD spectrum certification process
irnprovements and practices to enhance DoD spectmm access and technology insertion. Specific
accomplishments include identifying and aiding in the resolution of spectrum certifiCAtion and
management i!>sues facing the DoD Joint Tactical Radio System. review and evaluation of
emerging and future communications tec.h.noJogies such as software defined radios (SDR), and
the a~s~1\ation orthis knowle~ge to define a framework for a revised, unified 000 spectrum
ccrtlilcatlon process that effectively supports technology insertion,



Provided $r>~ctrum managl:ment related analysis capabi htles .:md engincering npport to the US
Am~y Speetnur. Manager Tasks hc1uded information analysis, development of software and
databases, and electromagnetic compatlbHity/electromagnetic interference (EMCIEMI) studies
required in SuppOl1 of the evaluation of spectrum reallocatIOn impacts, frequency management,
and intematlona1l}:ost country frequency coordination iSSllCS.

Managed the succes~fLll marketing, packagJng and sale of a commercialized version of an IITRl
dC\'t::opcd tcrrain dependent radiowave propagation CO:llputer model. This computer software
has applications to radio antenna siting studies, interference analysIs efforts, and radio coverage
studies for mobile radio and broadcast radio and television station operators. Also oversaw the
development of a state-of-the-art time division multiple access (TDMA) computer simulation
model. This model was developed for use in evaluating radio spectral emission constraints,
spectral effici~ncy studies, and system transition considerations

1994 to 19.~9 -- Manager Of Rest.!!"ch, llT Research InstJ.!l!te, Center For Electrl>,tp3enetic
Science

Desig11ed and specified a Police and Fire Department mobile radio commumcations system for
the Borough of Bogota. NJ. Effort consisted of dc1ining the limitations of the current system,
establishing requirements, and designing a new radio system consisting of fixed ar.d mobile
radios and repeaters to provide the desired radio coverage. Also assisted in producing
specifications to be used for the competitive bidding process, and evaluating bids for
construction of the specified system.

Successfully represented the Borough of Bogota, NJ at a publie hearing concerning mobile radio
antclUlli siting and safety, and also provided testimony concerning siting of cellular antenna
facihty at a public zoning hearing.

Program Manager for a digital wireless c"ble television system design project for CAl Wireless
Systems, Tnc Responsible for planmng, development, and implementation of the system design
methodology, plOducing system designs for 13 markets in the mid-Atlantic and NllTtheast
regions, and identifying and solving technical issues associated with the design errort. Worked
closely with CAl Wireless and its pW1ners to successfully define desilPl analysis criteria, develop
and present solutions to issues associated WIth implementation of new digital wireless
technology, and present results of the design process.

Chainm:.n of the Intelligenl Transportation Society of America (iTS-A) Telecomm\mications
Committee 1995-1996. Responsible for developing positions and reco:nmendations pertainbg
to wireline and wireless telecommunications, integration, <lond identifYing spectrum requirements.
Also proactively engaged in spcctrum management activities with the Federal Communications
CotnnlJSsion (FCC), National Telecom:nunieations and Tnfom1ation Adminjstralion (NTIA) and
International Telecommunications Union (lTV) as thc lTS-A focal pOlnt for telecommunications
issues

Project ~1anager fOT an etfort to define te.1Tilln dependent NTSC and Digital Telc"ision (DTV)
signOlI coverage for Fox Television at111iates in Pittsburgh. PA. TIle s.ignij] coverage data w"s
used to deten1,ine the number of households covered within a defined market area. In ~ddition to
the coverage and demographic analyses, customer supplied coverage modeling assumptions and
propagatIon data inputs were examined and evaluated. Also conducted a Grade B signal
coverage analysis for 31 Los Angeles and Detroit TV stations for Fox Television. This study
proeuced terrain dependent signal coverage maps and data where the impact of potential
cocbannel. adjacent channel, intennodulation, and receiver spurious response interference
interactions were considered.
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L~2.d, En~illeer for an analysis to rank the top 12 Rand \1cNally BTA's for Local Mllltipoint
D1stnbutJOn ServIce (LMDS) use as mput for an FCC spectrum allct~o~l. The ranking was based
011 a comparison of ~etTaln and ground cover features, climate factors affecting 28 GHz radio
propagation applicable to LMDS service, and Ic:atlve demographIcs of the BT.Ai~ of interes1.

Provided wireless communications sySlem consulting support to local government zoning board
and commLlnily developmenl officials in C-::dar Grove, NJ. Consulting supporl cO:lsistcd of
evaluating radio coverage needs and predictions, assessl11g antenna and tower siting crilena,
per:'orm;ng slte surveys, and providing techni:al gUIdance.

EXler.sive experience in utilizing wireles~ communication coverage and perfonnancc computer
n:odels developed by Comsearch, MSI and EDX Engineering, as well as IITRT developed
radJowave propagation models such as TTREM and Millimeter Wave. T:'is mcludes selection of
appropriate model inputs such as terrain elevation and ground co·... er data, system performance
and m:erference criteria, equipment and antelUla :echnical characteristics, and demographic data.
Also developed signal coverage tcst pians, conducted measurements, and d~vdoped

methodology and conducted statistical analyses to validate and verify radio coverage predictions
produced by computer models.

.1988 to .1.9.94 h Mllnaeer Of Research, Ill' Re~t~lrch Tnstitute, JQ.int Spectrum C~!lter I
,E:lectromaenetic CO~:!patibility AIlalysis Center Support Services

Supervised staff assigned to US Air Force sponsored airborne and ground based radar,
VHF/UHF communications, RADHAZ, cositelhltersitc EMC, HF communications reliability,
and air traffic control simulatlon and modeling efforts. Provided spectrum management and
engineering analysis support to telecommunication development and in support of spc:ctnun
regulation on various projects.

Responsible for successti.l1 completion of a DoD frequency supportability evaluation, and
vulnerability and cosite interference analyses of airborne radars. Developed computer models
and <\utomated performance evaluation tools of radar and air traffic oontro1 systems, and
iJenti fled existing electromagnetic signal environments and appropriate system pcrfonmmce
measures to assess impact of systems 011 the Rf' spectmm.

Perfonned site surveys lJf numerous communications and radar sites in Egypt. developed an
automated frequency management system specification, and managed the development and
successful delivery of the specified frequency n1anagem:;nt system to the Egyptian Air Force
(EAF,l. Also performed an evaluation of cosile intelference pcrfomlance of a proposed
VHF/UHF air-grOUlld-air tactical communications system for the EAF.

1982 to 1988 - ..Research Engineer/Project Manager, HT Re,search Institute,
Ele~!J.:..0magneticCompatibiIity.A!ullysis Center

Pro\,ided A.nalysis. Computer Sllllulation. Testing and Frequency Allocation support for a
oroposcd next generation jam resistant, and secure military Identification Friend-or-Foe (IFF)
system. Evaluated compatibility of new IFF systems with existing air traffic control (ATC)
cnvironmt:nt and military navigation and communication systems, supervised perfonnance of,
and reviewed and documented simulation results of IFF/ATC system performance, interfaced
with US Air Force, Federal Aviation Administration (FAA), National Telecommunications and
Tnfonnation Administration (NTIA), and NATO member countries on frequency allocation and
spectrum supportability issues. Planned and supcrviS\':d laboratory bench testing ofp;;;rfonmmce
impacts to selected ATC transponders, jntcrrogators~and beacons from military IFF sigr1als.

3



Acted as an electromagnetic compatibility (EMC) and frequency management consultant to the
CS Air Force air-to-air and air-to-ground traill'ng rang~s III 1'\evada. This highly .5ucccssful
effort included perfolllling communications and microwave si:e surveys and cositc interference
analyses, evaluating radar simulator interference, PCrfornling radar slting and coverage
evaluations, and conducting backbone ~llld point-to-point digital and analog microwave system
siting and link analyses. Other tasks included invesligating and recommending solutions to
interference cases caused by training activities SLICh as radar Jamming, and dt:veloping a database
of equipment technical characteristics necessary for training range spectrum management anc
EMC analyses.

1979 to 19~2 - AssistantJ~.«?ciate En iltcer 11)' Resellrcb Institute, Elettrom~gnetic
Compatibility AD~lysis Center UpP9.r.t Services

P,ovided timely and accurate technical suppon to a succession of spectrum engineering projects.
Effom :mccessfully supported ranged from HAVE QUICK VHF fi·eq\.lency hopping spread
spectrum communications systems EMC, AWACS UHF air-ground-air frequency planning,
E\'fC 0: A.\1RAAM missile testing telemetry systems, compatibility of intrusion detectors
utilizmg pseudonoisc spread spectr'JO modulation, system perfoml,mce of air-to-air data links,
and analog and digital microwave system link analyses ~1nd fi'equency plans.

ACTlVE SECURITY CLEARANCES:

Secret, 000, August 19i9

EDUCATION:

B.S., Electrical and Computer Engineering, June 1979

Clarkson College of Technology

Potsdam, ~'Y 13676

OTHER COURSES:

National Defense University, Arnled Forces S~aff College, Norfolk, VA, Electronic Warfare
Staff Officers Course, December 1990.

AWARDS/AFFllJATIONS

IITRT Commitment to Excellence Award, July, 1986

Letters of Appreciation: USAF DirtlCloT, Combat ldcntificalion spa, 16 Apri1~ 1986,

Director, ECAC, 28 Apnl, 1986

USAF Director, Combat Identification SPO, Dccenlber, 1986

Director. ECAC, January, 1987
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Assistant Secretary of Defense, 7 !\ovcmber, 1989

Director, t:CAC, 14 December, 1989

USAF Deputy Lor Air Force Projects, ECAC, 15 \'fay, 1991

Assl DIrector for Air Force Projecls, ECAC, 17 January, 1992

Selected Publications for Ross R. Sorci

Ceear Pe"k Ant~,:"na.Sil!.t:llLAnalysis, ECAC-CR-81-164, February 1981, DoD ECAC, Annapolis, MD,

[MC Anal,Y,",l.:'..o.Jlhl.: Mobile Indivldtlai Resource Protet;.ti.t)n~~!:::"!:.~l)r (Mll{PS), ECAC-CR-80-1 04, Man.:h
:981, DoD ECAC, Aronapohs, MD.

EMC Analysi$ of HA VB QWCK,9P,praliol1S Aboard the E-3A Aircraft., BCAC-CR-80-o34, May 1981,
DoD ECAC, Annapolis, MD.

FMC An<lJ~is of the MobIle Individual R~~,!ur~~ Pr2~t:l;lion Sl.:nsor (MlJ~S) in the 12 J..5-14QO Mfu.
Band, ECA '-CR-S 1-045, August 19S1, DoD ECAC, Annapolis, MD.

~n EMC ,.<\na: VS1S of the Short-Haul Microwave SV!lte~JH N.~lIis.,APB. NV, ECt\.C-CR-83-1 07. Jalmary
: 983, DoD feAC, Annapolis, MD,

A Cosite EMC Analysis of the VHF and UHLT.actical Nets at Angels Peak, NV, ECAC-CR-83-095,
August 1983, DoD ECAC, Annapolis, MD

A~ositc EMC Analysis of the VH.F and UHF Tacticd Nets at H;g.l)J~~ftP~~~,-~, ECAC-CR-83-179,
Dcct:mber 1983, 000 ECAC, Annapolis, MD.

Al1 EMC Analysis of the CDJ.J atNeJli~..AfB.....tN, ECAC-CR-83-201, March 1984, DoD ECAC,
Annapolis, MD

~n!1.1YSls.Qf.the...R~$.~_~~erag;e oq ,the Alamo. Elgin, and Coyote Training Ranges, ECAC-CR-85-016,
il.1~rch 1985, DoD c",.A",., Annapoils, MD.

PLSS IDL any DMf f'rl::gucm;y RccommcndaLions for Usc in the to'RO, ECAC-CR-8S-038. May 1985,
DoD ECAC, Annapolis, MD.
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VHF/C'HF B,md Study fOL'lelJl:S AfB Traimng Ranges, ECAC-CR-85-050, Lme \')85, DoD ECAC,
:\nnupolis, ~1D

EMC 0: the Vf.TL~T~RAir Force Tenmnals, ECAC·CR-84-132, February 1987, DoD ECAC, Annapolis,
MD.

~n EmplIical Alltel1na-to_~Ante1?naPropagation Path LO~.~¥9d;;:1 Applicable to LowOb.~crvablc Aircraft.
TIde~7(1, Novemher 19<)1, IIT Research JllstJtute, Annapolis, MD,

EMC An<:!ySlS orthe A!i!",JfS·T9 and AN/MPS-14 (MOD)..Transmitters on the AN/G,PN.25 Rl:Cciver,
Ec'\C-CR-83-029. May 1983, DoD ECAC, Annapolis, MD,

f>:'eli!;Jtnary fMC Analysis o[MILSTAR Air Force Tcnninals, ECAC-CR-86-095, February 1987, DoD
ECAC, Annapoii~, MD.

F·16 ElectromagnerL9.~onfiguration Manual, JSC-PR-9S.0 16, March L999, DoD Joint SpectTum Center,
f\nnupo1Js, MD

Technical Reports and White Papers for Ross R. Sorci

~rehminary RF Perfomlance.As~e.~.~:nentFor Project Langley, TIT Research Institute, Center For
Eleclromal;.'l1ctic Science, 4409 Forbes 81 vd, Lanham, MD 20706, 10 Februa.ry 1995. (Prepared for Bell
Atlantic Enterprises International, Tnc. 13 to North C:01ll1house Rd, Arlington, VA 22201)

l'ro'l:ct Langley Scenarll?An~Iy.~is, lIT R~:search instItute, Center For Electromagnetic Science, 4409
Forbes Blvd, Lanham, MD 20706,24 April 1995, {Prepared for Bell Atlantic Enterprises International,
Inc. 1310 NOl1h Courthouse Rd, Arhngton, VA 22201).

PrOject Langley Radar Testillg, lIT Research Institute, Center For Electromagnl,;tic Science, 4409 Forbes
Blvd, Lanham, MD 20706, 26 April \995, (Prl.:parcd for Bell Atlantic Bnterprisl,;s International, Inc.

1310 :--iorth COllrthouse Rd, Arlington, VA 22201)

LOS PIela Observation PrQ8r!rn For Prolcctlang;t:y, lIT Research Institute, Center For Electromal,'netic
SCtI.:nce, 4409 Forbes Blvd, Lanha.m, MO 20706, 3 July 1995, (Prepared for CAT Wireless Systems, 12

C090ral...:Woo(Js Blvd, Albany, NY 12211)
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St.'l:lst~cal R..e.dL':~!OJlyf field Observation Dnta and Calculatlo,D.g(.'krvabk Hom(:~, , in Research
Instltute, Center fo; Ekctromagm::i.: Scicnce, 4409 Forbes Blvd, Lanl,ar" \-fD 20706, 25 July 1<)95

(Prepared ~or CAl \Vi~tieS5 Systems, 12 Cor::>orate Woods I31vd, Alhanv, 'NY 1221:)

High Power and "~9jas.entSlgr:!~J_~aciar Tntederenc.:, lIT Rl,;sr.:,lrch institute, Center for Ekct:omagm:tic
Science, 4409 Forbes Blvd. Lanham, MT) 20"'106, S AU~U:;1 1995. (Prepared tor CAT \Vlreless S)SICI:1S,

12 Corporate Woods Blvd. Albany, NY 12211)

Compamor..Qf !\'~.~.~:!!'_ Blockage Due To Foiiagc ..\r.d Buildings, liT Research Tn~titutc, Ccnfxr Fo:'
Electromag:let,c Scien.:.e, 4409 Fo;bc'5 Blvd, Lanham, MD 2070G, 12 December 1995, (Preparc;d for
CAl Wireless Systems, 12 Corporate WooJs Blvd, Albany, NY 12211)

CalculatIOn Of The Average Number Of IJou.~el:!Q1.4-."(().Yf:redFor Systems Contail,mg Large Num~~r~

Of TrdT.~mi:tcrs,llTResearch Institute, Center For Electromagnetic Science, 4409 Forbes Blvd, Lanham,
MD 20706, 4 Jan"laty 1996 (Prepared tor CAT Wift~1e88 Systems, 12 Corporate Woods Blvd. Albany,
NY 12211)

Digital Mu1tichanJ:,~LM\.llt,p0lntJ?j~tJjh.~~2.~)n Servi\,:1.; (MMDS) Rf' Sitt; engineering Program!lsri, ITT
Research lnsti~ute, Center For Electroma~:1ciic S,;:icm;::;;, 4409 Forbes Blvd, Lanham, MD 20706, 15
January 1996, (Prepared for CAl Wlre;ess Systems, 12 Curporate Woods Blvd, Albany, NY 12211)

Discussion of Building Blockage In The O~~~ry,~l~~, lIT R.;;:scarch Institute, Centel' For
t.lectTomagnet:c Science, 4409 Forbes I31vd, Lanham, MD 20706, 15 January 1996, (Prcpan;d for CAl
Wireless Systems, 12 Corporate Woods Blvd, AJbar.y, ~'Y 12211)

m~~ussion O~·1,h~J? .. 4.~.Lf!!:!.r.:nIhro.,qgh Margin For Pen~tr;ltion Of'Irt:es, Iff Research Institute, Center
fo!' Electl'omagn~tic Scienc~, 4409 Forbes Blvd, Lanh:4ID, MD 20706, IS January 1996, (Prepared for
CAl Wireless Syl'temll, 12 Corporate Woods Blvd, Albany, mr 12211)

Application of TIle Near-In Blockage Computation AlgQrith'!l~, fiT Research InslilulC, Ct.'11ter For
Electromagnetic Science, 4409 Forbes Blvd, Lanham, MD 20706, t 7 January 1996, (Prepared for CAL
Wireless Systems, 12 Corporate Woods Blvd, Alhany, NY 12211)

Evaluation of Potential R<lda.!...J.!l~~rt~_~e,tlc~ .Io Djgi~L~~P...::'!, ITT Rese-arch Institute, O.."I1ter For
Electromagnet!c Science, 4..09 Forbes I31vd, Lanha~, MD 20706, 1 February 1996, (Prepared [or CAl
Wireless Systems, 12 Corporate \\/oods Blvd, Albany, ~'Y 12211)

Survey Of Commercially i\\'ailabl~Poi.'lt-To-Point Microwave Link And Interference Allalysis
Computer Mo(:els, liT Research Institute. O.'l1h;r For Electromagnetic Science, 4409 }-'orbes Blvd,
Lal';ham, MD 20i06, 1 March /996, (Prepared tor Vidco/Phonc Sy.~tClT.$, Inc, Suite 3050 Atrium, 2701
Summer St, Stamford, CT 06905)
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C.1IcLlatlOnQfSerV1c.:abk Households Withl.!LThe..Top Five Zip Code Decile!> Fgr Bo~t.Qn, lIT Research
Institute, Center Fo: Ekctromal,'Tletic Scjenc~, 4409 foorbcs Blvd, Lan;1am, MD 20706, 5 March 1996,

(P:-epared for CAT Wirc;cs:s Systems, 12 Corflorate Woods Blvd, Alb<;ny.:-JY 1221:)

Evall.lationc>f:Eotentlal DIgital MMDS interferenceJ()..!hc FAA ASR-9 Radar in ~_<l.~t~!'.> TTT Rl:sl:.lrch
lnstltu:e. Center For Elcclromagnetlc Science, 4409 Forhes Blvd, Lallham, MD 20706,22 July 1996.

(Prepared for CAT Wirck::ss Systems, 12 Corporate Woods Blvd, Albany, NY 1221;)

M~th,\)doJogyFor Dctcm1ir:ing The Feasi~ilityQ!_~_hanng Bi,;twccn High-Density_Fixed.~£rvice;: And
fjxed Satel.!ile Semcl;: O~at1ons In Frequency Barld,s..<~bovc :0 GHz, liT Research InsUute, CCnkr
ror F.lec;rol'l1agnctk Science, 4409 Forbes Blvd, Lanham, MD 20706, November 19%, (Prep.m:d for
Bi7.tel)

~harjn~L~~twccn The Fixed Service And The rix~c:l.;:;a~elhtcService In heguency band~~~ove30 GHf,
fIT R.~~~a~ch Institute, Center For Electromagnetic SC1C~nce, 4409 Forbes Blvd, Lanhl.m, MD 20706,
Novernher t996. (Prepared for Biztel)

Mo"dit!c!-~~on of Ncar-In Blockage ObservatIon D~~~J?~..,.To Tx Application Of The n7.1p~M

Burr.tl:1!Q!-,g~ ...~tcria, liT Research Institute, Center For Electromagnetic Science. 4409 Forbes B!vd,
Lanham, MD 20706, 7 December 1996, (Prepared for CAT Wireless SySlcllllS, 12 Corporate Woods
Blvd, Albany, 1'I"Y 12211)

Grad!,; B Coverage Test Case Analysis F9.! L~~DgeJes and Dctl"Oit, !IT Research Institute, Center For
Elcc~rumal.'Tlctic Science, 4409 Forbes Blvd. Lanham, MD 20706, June 1997. (Prepared tor News
Corporation, 10201 West Pico Blvd, Los Angeles, CA (0035)

NTSC And O-IV Slgnal C()y~~~e And Demographic Analysis for KDKA AndWP_Q..B.J1'! Pittsburgh,

PA, 11T Research Institute, Center ror Electromagnetic SClcnce, 4409 Forbes Blvd, Lanham, MD 20706,
Oclobl.:T 1997, (Prepared for News Corporation, 10201 West Pico Blvd, Los Angeles, CA 90035)

Ranking OfThe Top 12 Basic Tradulg Areas for L1\{I?.5lLs~_~c.';;t){dingTo DcmOh'l<lphics. Ten'ain,
Gro~~n_d.rQV(T!and Climau; Factors,IlT Research institute, Center for Electromagnetic Science, 4409
Forbes Blvd, Lmham, MD 20706,7 November 1997. (Prepared for ROL-eTC, 5800 Uplander Way,
Culver CIty, CA 90230)

Application OfDjgjtaJ.A~n~y~~t:,g~JjZ-!l~Q!'_IC?Slfl'P2rt Spectrum Rl;:-Use J\t A Wireless point-ro­
Point Relay ~~&@Y., UT Re~earch In.c;ttute, Center for TIlectromagnetic Science, 4409 Forbes Blvd,
Lanham, MD 20706, November 1997. (Prepared for lIeadquatters Ofll1e Army (HQDA) Spectrum
Management, Pentagon, Washington, D,C)
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~AME: JAMES, H, COOK

SKILL CL-\SSJFICAnONS: SYSTEM ANALYSIS, SOFfWARE DEVELOP.\lENT

SUMMARY OF £XPEIUENCE:

Dr Cook has over 20 years cxpt;ricncc: addressmgthe analysis, design, and dc:vdopmcDt of softv,:are
sy~tcms. Be has provldl::d siglllficant project coutnbutions for hoth government lind industria! clients. Dr
Cook is t;:)(perkncl,;d addressing tasks requiring the applkation of both qualitativl,; and quantitatIve
a.'1alysis of IT systems. His experience includes the major loolskoncepts detining the current teclmology
such as IJ1\1X, Client/Server architecrure, TCPiIP protocol5. and relational databases.

Dr. Cook has rcc.:nt cxpcric!lx 111 software training, testing, design, ar'Id coding. This htlS involved a
variety of tools and laaguages, such as C, (>'1', HTh1L, Make, MATLAB. MS Acc~ss. PERL, SQL
Server, UMY.. Unix Shells, Visual Basic, and XML. Some of this has been hands-on code work, but
much has also involved w0rk at the r~quircmcnls and dt:sign level, focusmg on the customer interface.
Other projects have required a focus on quantitative analysis and design, such as solving an optlmizanon
problem via a nwncrical implementation ofLagrangian Multipliel's or developing the tngonomtllric
equauons via vl,;clQr analysis to represent the :ocatiol1 of an image of a moving plane on a PC ~cr.:cn.

Dr. Cook is a membl;;r of the adjunct f<lculty m the School of Computing Ql'ld Technical Studl':s at Ar.ne
Arundel Community College; teaching C programmlllg.

CHRONOLOGICAL EXP.ER.1L.~CE:

lJTRI, ATG;
Senior SC;erlce Advis\)r, July 1985 - 'Presenl

Responsibilities include providing technical guidance: and S\:pport to division personnel, leading the
mtroduclion ofnew technologies. and assisting with marketing activities.

During this period Dr. Cook's accompl:shments included the followil'lg:

Dr. Cook is currently leading an internal process improvement initiative ad<1rcssing CMM compliance
for various departments in the ATG Center for InfonTIlition Tcdmology Operation.

Dr. Cook served as a senIor technical advisor for several tasks at the National Institute... of Health. Thi~

work primarIly involved re-engineering legacy client server and mainframe applications to thin client
Weh based architectures. Additional effMt!lo irwolved plannlY'lS for the introduction ofXML tl,;chnology.

Dr Cook particIpated in the development ofan Enterprise Infonllation Technology (IT) Architecture for
thl: Burcau of the Census, Work, fUl1ctional. and infonnational views of the Bureau's business processes
are being obtained ft'om plal1l1ing docl1ments and persomlel intel"'iiews These ~. then being mapped to
the cunent and plalmed technical infrastructure to provide the overall IT al'chitecture. This work resulted
:ll a Conference Presentation (See Pl1blications Jist below.)

Another effort involved writing a white paper for the Defense Information Systems Agency addressing
the l'eengllleel'il1g of the DoD JOIJES suite of software applicatiol~.s to bring them into compliance WIth
the Defense Infonnation Infrastructure's Common Operating Environment (Vll COE). Dr. Cook was the
project lead on this effort.



H~ pwvd\.Xi testing support for the DlSA DII COE Kernel Platfcrm C<::nlfi;,;atlon Pr0l:1fam Th:s reqUl"ed
working w:tll the source distribution tmm thee separate comn<:lors:n <I UNIX wOl'kstati()n enV1TOnm~;\l.

Dr Cook pertormed and docume:lted builds. w1m;!1 r~quired s<ming o\,;t prohlems wl:h make fiks .1Od
shell scnpts. In addltlon, hI,; i.k\cJopcd .. PERL S{,rl;Jt tor a-::ur.'lt..1atlng tne !o:al lin..: CCJun7 for the
Jc'jvcrcc fik~ by ~YPl,;.

HI;; was be pnmary analyst on an effort to ;)rovlde !".otlmc ;)Uppo~t [,)f thl: Defense kfnrmatio'1
Jr;tnstnlc~rel;,Common Operat:ng Fnvlronncrt (Dn COE) at ~hc Defense Int;xma,ioll Systems Age;,;;),
(DISA) The work req~lircd de·..dopint-! !.ho'·ougl: ur,J":I~lal1dit:g of the Dll COE concepts ane on~I1nC

We':) h:Bd documCI'ltation, Consldcr~bjc ~·mail and ph.:me s~pport '.vas re=\l:lre::lm addition to
rartl~lpllion In ~rainin~ dass.,:s to a:lSW~" cLstomers' :;l.estlOaS During this PI'0J~C:, Dr. Cook alsu
IT.0J''':ukd u L:;,tSt:fV COY~ri:16 COE jssue~ and m:Hr.tw1ed a COr: r-AQ file on the Vll.'b,

lIe provided procufemer.t 5'JppOrt to t,e "~tlOnaJ TrlstitU:C5 of Hl.:altll (NIH), writing smt~mentsof wo~k
and ;;Lp.:Nrt;ng the' evaluation prOC(;~s fur t·,<;U hug~ IDIQ proClHcmcnts (lmage World alld C[OSP) He
..Iso Jssi:;tcG 11: .....Tiling an unkring gUide fc:- the .'lH Elec~oll;;: Comput~rStore These eft;'')r:, reqUired
hoslil~g GUC".Iments on tbe V\it"b and coordinz.tmg with :eams from r.10l'f.' :h:lll ! 5 contracLor~ in~\.'rcst,;(~ in
oi dding t1:~ ~fto;,t

lIe "rotaryped '1 dynamIc audit fltel'S proof-of.ccn~eptexpemnenr, i:'lc1uchng a rcal·tmK data mterfaces,
le,r the Internal Revtnu~ Service Th's was wr;tt~:l r. VI sua! Ba:;i~ Dr. Cook w{jrke~ (.;b~dy with a dzlt:l­
mlrllng analyst on this effort

H~ X\dopcd ... :.;raphlcai I\DP system for /roccss:n~ timcshcct dllta, This invo!vcd ,I Visual Basic
1l:lcrt~1r,;; to faci!ltate the proc';ss of ';;lj~!,;rinJ timc::.b,;~tdata a.nd funnatting h for transmission to a P:ime
co:npLiter. This a~1plicaticnwas ill cominuc'..lS use wittl;n lITRI for several years,

Ht ;rovidcd extensive Jn~SI!C ~us\Or.1cr training for an Autom:ltcd Vehicle Locatlon Radio Dispatch
system for the Los Angeles ;"1Cllopolital1'1ransporlat:u'1 A",tl:ority. Th:: s)'stl;m was hosh.:d on OEC
\vorkstmons using V~IS, Dr. Cook fm11l1Im ized ham:;e1fv.ith tbe cOllr:.~ and system in two we~ks and
(,;onducteG classes 3t lhe customer's Sl:e ab:le for t~Jur Crday \vee;..;s. Each day involved 7 how's of class
kctun.: a:1d demonstratH.)O.

He managed <lnd provided the kad analY~lsof a .Dcfens..: LogiHlcs project to develop a concept for
address:ng ~L,: data aggrcgntion probh;;111ti multilc.,.d secure d..l.iOasc::>. T',c J:ita 3g~'Te~:ltion problem is
a :opic on research in computi:r databi!~~ ~t.:CUrity. The purpose oCthis study was to dcvdop a conceptual
de,,!gn tor J real·tune monitoring tocl to addr{;;s~ comt-:romisc by agJrct;ation. A modcl of the
~g~'T';gatloT) process was developed thrt.J'jgh an analogy to the process of aS1\f;;mb1:ng a j:gsaw p....zzk. Th~
H.sult5 0;' t:l::: modclmg process were used to develop v..rious .;or.cepts, which could be included in the
de.i\gn 0:' the real-tu11l~ tool.

.Ht: provlded the prOject m:magement and designed the display ulgoritluns for a prolOlypl: CO'yf,;rl Aircraft
Rl;;lr:n:aJ <md Tracking System (CARTS:" mvolv:ng a real·time Landing Signal Officer (LSO) aircraH
INsni01: dhplu)', for the ):laval Air ET'll:i:'lccriflll Center, The CARTS was conceived as a syste~n to enable
?;ml':s to be ,<:ndd 011 a carrier during til'N~S wheM !ad:lr emi"sions were undesired. This working
P~O:I:otypcwas dc\'dopcd in aixlut 10 wel"ks and tested for several days by LSOs handlil:g actual planes
at ,m airfield III Virginia. The display algonthms provided tne O:H,::,een coordinates of the glide p<:.th
'.'I1th respect to the image of thl;> landint' alJ'(~raft, uS'ng laser ranging data and the pointmg coordinates of
the infrared carr,era, "Dle LSOs felt the ::.ystcm worked perfectly.

He provided procurement support to Niilg,U'U Mohawk Po~crCorporation in the development and
eva;,tatiou l)f a sevt:ra1 competi:ive soliCItations. TNa mvulved the de\'eloprllcnt of I:xpcrt systems, om.:
to relp :1I5tomer,~ relet property to an hOt;rly lnccntlvc priclng prog-am and the other addres.;ed ah:i1TI
P:l)\;·':s$iTl~. Th;: third :nv,....lved a map board dispLty system study. Continued t.o serve in :l consultar.t
capa(~ity durir.~ the performance of the expert system project::.

He lll;ll1agcd and provided major technical contributions to ::l p:'ojcct to ;l$SC:)$ the imp::ct of separating
:.;ii ....T,t and server~ i:'l X-Window appllcatlons, 111C cu~tom ..r "\i1.' th..:: Defen:le Information Sys:ems
Al;Cn::y tDTSA), The work was pel'fonned at the P!,:ntagon on a rcc;',hed tor the Crisis Management
:\cl10n SY5tem. a ~letwork of v;orks:atiol1s used f<): various IMfo-mation gathering, processing and
prcsc1tation system::;. A test scenario was dcvc;opd (0 MeaSl:rc ;he network impact Oflu:Uling typical
3pp!:c"tions in a distnbuted mode. Tbtii were then run and the :'esu:ts analY7.ed. The ana1ysi::; of the test
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rCSl..lts had indicated that the systen: was proces~or lirr.lted, and this was e:uphaslzed In the final re?orL.
After projcct completion it was learned that the pr:m<lry motlvation for the effort had been that the
customer had wanted to confirm his view that th.,; system was processor limIted.

Dr. Cook deSigned and developed a hydrockclnc power p1<mt dispatch decision support sysll.:m
involving real-time graphical data displays for the Niilgar:a Mohawk Power Corpor&tion This first
involved modeling the plant operation based upon the analysis of real-time performance data. Tlu..'T1 nn
approach was conce1ved whereby oplimum plant settir.gs could be generated in responsi,,: to changing
I;nviromm:nlal and load conditions in real time. The system was prototypcd and tested ag<:ir.st
experienced plant operators at Niagara Mohawk's School Stre;.;t plant:n Cohoes, 1"ew York The sys!er,'
out-pert'crmec the operato~s. The Ctlstomli..T ordt:rcd a full system <lS a result, <lnd one was designed and
1l1stallcd ba:)cd on the i'rototypc. A paper on this system was "warded second place in the Watcrpown
ConferC1:ce at Denver, Colorado in 1992 (See the Publications list below).

lIe ~rovlded techlllcal contributions to a wir.ning proposal ,md then acted as program manager for 3 $9M
task nrder contract with RADe's Intelligence RccOlmalssance Directorate. This included admiM1~trativc

coordination of the work of 13 :;ubconLractors in lntt:lligence related efforts such as upgrading
Intelligence Data Handling Systems (IDHS), devdoping speech processing workstations. and
camouOage I.:onccalmcnl and deception studies. As part of this effort, he also performed an cngim:cring
"lw;ysis assessmg the operational utilIty of exploiting near field eJectroma~rnctic disturbanccs as a
passive ai:·craft discrimination technique tor Rome Air Developrnent Centl;.T.

Assembled a team and managed a WInning propOSitI ri,,:sponding to an RFP from the Niagala Mohawk
Power Corporation to develop a corporate wide survey of potential AIopportunitle!l. He managed tr.e
project to a successful completion, including a conference presentation ofthe results (See the
Pubhcations list below), As a direct result of this effort, a ~ole source task was awarded to extend the
survey to the corporate members of the Empire State [lectnc Energy Research Corp.(ESEERCO).

He performed an assessment ofAI applications :n manufacturing for the DoD's Manufacturing
T~chT10IoiY Infonnation Analysis Center. This was a one-n:onth effort to produce a "State-of-the-Art"
,iJrvey (MTIAC TA-85.0l). It involved pcrfonning a quick litcr41turc search, summarizing the results in
a r~porl. and developing a posilion rcgardmg lb\.: s;atus of the tectnl0logy. The results were then
confirmed with various experts in the field through phone interviews 'nlis work was puhli~hed as a
confel'en.:e parer and later incorporated as a chapter in the ManuJacturing HjzhT~.£h~.QI.Q8Y..F.!lldbook:.

(Sec the.: Publil.:ahons lisl below).

Division Director; .July 1982 - July 1985

Managed the operation of the Chicago Eleclronics Divislon.

DI.lT1I1g this blne period Dl'. Cook directed llTJU's Electronics Department in Chicago. which included
management responsibility for llTRJ's cancer protocol database work for the National Institute of Health
(NIH). He introduced an automated budgeting process into the division and initiated consideration of AI
technologies within the dIvision':; projects.

RcS\;arch Engineer to Assistant Division Director; Au~st 1974 - July 1982

Provided teclll1ical and management support on various Elcctromab'lll;:Lic Compatibilily Analysi~
projects

During this period Dr. Cook managed various analysis capability development groups at the
ElcctTon1agIlctic COlnpatibility Analysis Center (ECAC). This involved ceveiopment of engineering
n:odds for determining the performance of communications systems.

The Cleveland State University, Electrical Eoaiu(:(:rinc Department;
Assist..nt Professor; September 1990 - July J974

Taught undergladuate and &'Tuduate electncal engineering courses GUided M.Sc. students.
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Dr. Cook taug:1t Elec':Tical Engineering courscs in Elcctro:nagnetics, COiTImunlcallOns. Electronics. al~d
Electrical Macbi:1ety Received:1 NASA summcr f<leult)' fellowship to participttllo: in the Cyelop proJe~t

in conjunction with S:anford Univcrsity .md NASA's operations at Moffelt field. Cali :'ornl(i.. Per~orml:d

research m electronic machinery, addrcss:ng a nove: two frequency approacl-. for synthe:ically loadmg .m
induction machine for testing. (Sec Publications llst below)

PROFESSIONAL REGISTRATIO:'l:

HARDWARE:

IBM mUlIlframes, 1794 - 360, Utlli7,ed for graduate ri::scarch

Sun Workstations, Spark, Utilizc.:d for proj~ct analysIs activitle.,c;

IBM Pes and compatibles, Var:ous m<i.nufacturers, Utllj:;:ed for project activities and delivery p1atfonn;;

SOFTWARE:

MiCroSOft, Wmdows OS. 3.1 - 9x and NT. Utilized for project o.ct'ivitic~and as delivery platforms

Microsoft. Office, 7. Utilized for project activities

Fortran, Utilized for g~aduate Tl:search

QuickC for Wmdows, Utilized for project activities

C+.... , Borland TJrbo 4.5. Utilized for project activities

Visual Basic, 3.0 - 4.0, Utilized for project activit:es

Perl, vanous veTSIons, utilized for project activities

Unix shells, vanou:. versions. utilized for project activities

HTML, various versi0l1s, utilized tor project activities

XML, 1.0, utilized for research

ACTI''E SECURITY CLEARA.~CES:

TS, issuing agency. date is!lUed

INACTIVE SECURITY CLEARA"'lCES:

N/A

EDUCATlON:

Ohio State University, 1970, Ph.D., Electrical Engineering

Ohio State UntvC;..TSity, 1967, M.S .• El\;cl.Tical En~,'int;cring

Ohio State University, 1965, B.S., Electrical Eng1neerina

OTHER COURSES:

Anne Arundel Community College, var:ous programmmg courses {C++. Unix, TCP,lP) ,mid 90'~

!'UBLICATlONS/PRESENTATIONS:

"XML Sets Stage for Efficient Knowkdgc ManaaI:Cm~:Ilt,'j 1'1' frofcs15ional, Published by the IEEE
Computer Society. May/June 2000.



"Integrat\:'lg Multipk Enterp~ise Tnfonnation Technology Architecture Vicws,~ Proceedings of the
Eleventh Annual Softv:are Technology Confferer:,;,:c, Salt Lake City, Ctah, 2-6 May 1999. With f.
Annom and S. Carlson,

"Improving Pe1'fOT1T,ancc with a Hydro Control System," Proceetlings of Wate:-power '93 .. August 10-13,
: 993 With J.Walsh and J. Veitch

"Performance Monitonng and Artiricial L1telhgence for Hydro Plant Efficiency Improvement,"
Procc~dil1g::; of the 1992 JOint Power Generation Confl;ren;;e sponsored by \hI;: American SOClcty of
:v1cchan1cal Engineers, Atlanta, Georgia, Augus11992, With J.WaJ~h and F.Lowdl.

"A Hydroelectric Pbnt 0lJefator's AssIstant." Proc~edings of Wat\:;rp<Jwer '9:, Jt:ly 25, 199t. Wah C
Hosmer, C. RItchie, <lnd J Walsh.

"CALS Database Usage and Analysis Tool Study," Tcchmcal Report for The Dd~nse Logi!;tics Agcr.l;y,
October, 1991 With E. Szwedo.

"ArtifiCial Tntelligt;ncc Application~ in a Liargc .Electric Power Utlllty:' American Power Conference,
Chicago, IllInoIs, April, 1987 With N. Marlin.!t Selm, S Lipton, and C. Saylor.

"Artific:allntelligence in Manufacturing." Chapter 27 in Manufacturing High Technology Handhook,
\.1cKI.:I.: ilnd TijuneJis, editors, Mllfccl Dekker, New York, 1986. With M. Emerich.

"AI in Manufacturing: An Assessment," Proceedin{;~ of t:le Artificial Inldligc!lce and Advanced
Computer Technology Conference, Long Reach, California, May ]986.

"Quasi·Peak to RMS Voltage Conversion," IEE£ Transactions on EMC, Vol. £MC.21: no. 1, pp. 9-12,
february 1979.

"Synthetic Load Testmg of Induction Machines," IEEE Transactions on Pnwer Apparatus and System~,

Vol. PAS-96, no. 4 pp. 1101 -1105, July/AiJguSlI977. With H.E, Jordan and R.t. Smith.

"The EMC of a Proposed flower Plant and the HF Conunwlications Facility at Westover AFB," ESD TR~

75·006, MClY 1975.

"Sampling "nleory tor Control Engineers," IEEF. Transactions on Industrial F.lcctronics and Control
I:1stTlnnentation," Vol. IECI-21, no. 3. pp. 145-: 52, August 1974, With S. Hu.

AWARDS/AIt'FILlATIONS:

Association of Computing Machinery (ACM)

Tnstitull.: ofEJectrical and Electronic Engineers

Sib'l1la Xi

Tau Beta PI
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