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ENGINEERING COMMENTS RELATED TO
FCC ET DOCKET NO. 00-90
NOTICE OF INQUIRY

BACKGROUND

Tn rcsponse to the recently enacted Satellite Home Viewcer Improvement Act of 1999 (SHVIA),
the FCC has relcased a Notice of Inquiry (NOI) in ET Docket No. 00-90 to obtain information
for evaluating whether the signal intensity standard used to determine the eligibility of satellite
television subscribers to receive rctransmitted distant signals of network stations should be
modificd or replaced. The cxisting standard uses the Crade B signal intensity valucs that have
long been used wathin the television broadcast service. The FCC is seeking information and
comiment in the NOI on all techmcal parameters that could be considered to affect the quality of
over-the-air reception of television programming. The FCC is also sccking information and
comment on an appropriate eligibility standard for digital signals. Based on the record that will

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

APPROACH

ITTRI 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 [TU.
Based on the cited matenals and our enginecring experence and judgement, IITRI provides
the following comments on the Grade B pianning factors, vicwer expectations, and

multipath and “ghosting.”

Grade B Planning Factors

The Grade B signal intensity standard is a Commission-defined measure of the strength of a
given television station’s over-the-air signal. This standard was developed as 4 component of

the Commission’s channel allotment process. Specifically, Grade B signal intensity represeats



4an eiectric field strength level that 1s enough to provide a telcvision picture that the median
observer would classify as “acceptable” at lcast 90% of the timc in the absence of man-made
noise or mterfercnee from other stations using a recetving anienna, recciver, and transmission

line typical of outlying or ncar-fringe areas.

A Grade B signal contour represents the result of a calculation to estabhish the arca within which
a television station’s over-the-air signal meets or excecds the Grade B signal intensity standard.
This signal contour 1s used to define a television station's geographical Grade B service area.
By definition, Grade B service areas include rural areas and presuppose the use of larger,

dircctional receiving antcnna installabons.

Since the Grade B signal intensity standard 1s the result of a caiculation, values for the various
environmental and technological parameters required as inputs to this calculation were
establishcd along with the signal intensity standard itself. These inputs, including the signal
levels established for the standard itself, are rcferred to as planning factors. The current

Grade B planning factors include thermal noise, environmentai noise, veceiver noise figure,
rceeiving antenna gain, dipole factor, transmission line loss, and propagation factors. A listing
of all of the fuctors and their currently assigned values for the low VHEF. high VHF, and UHF

bands 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 issuc being addressed here is whether or not these planning factors and the values chosen for
thcm are still appropriate for calculating the Grade B signal intensily values that arc used to
determinc whether a household is “unscrved” for purposes of SHVIA. In other words, do the
carrent Crade B values adequatcly represent whether the median obscrver would classify a
picture as “acccptable” at least 90% of the time, in the absence of man-made noise or
interference from other stations, using a receiving antenna, recciver, and transmission line
typical ol outlying or ncar-fringe arcas? In short, the answer is “yes.” In the rest of this section,

several of these planning factors will be revicwed with this question in mind.

~t




TABLE 1
GRADE B PLANNING FACTORS
Factor Low VHF High VHF UHF
Channcels 2-6 Channels 7-15 Chunnels 14-¢9
Thermal Noise @ 300 ohms, dB/1uV 7 7 j 7
Roceiver Noisc Figure, dB 12 1z g s
Signa!-lo-Noise, dB 30 30 i 30
Transmission Line Loss, dB 1 2 5
Receiving Antenna Gain, dB i 6) (6) (13)
Dipole Factor, dB ; 3) 6 1
Local Field, dB ‘; 41 51 60
Terrain Factor (50%), dB3 0 0 0
Time Fading Factor (90%), dB 6 5 4
Median Ficld F(50.50), dB/luV/m 47 56 64
Urban Noise, dB 0 0 0
' Required Median Field, dB/1uv/m 47 56 64

Urban Noise: Urban noise is gencrated by various man-madc sources such as electrical power
distribution, electric motors, industral opcrations, automobile ignition systems, and consumer
wireless devices. The urban noise level for urban areas is currently assumed fo be 14 dB for
low VHF, 7 dB for high VHF, and 0 dB for "HF, and this urban noise level is a factor in the
Grade A signal intensity standard. However, in the outlying and near-fringe arcas of concern

for Grade B purposcs, urban noise is considered to be 0 dB.

While, n some areus, there has been further urban development since the original noise levels
were determined, there is no current measurcd data to show that the levels have in fact increased

and, even if so, by how much. In addition, the Comunission has examined the issue of urban




noise and determined that the =ffects are significant only for Jow VHI frequencics.' Although it
could be assumed that noise levels have increased based on the extent of urban development,
there has also been an incrcased awareness of clectrical and radio noise and its impact on
consumer electronic devices and, with this awareness, a concomitant increasc in attempts (o

shield noise generators.

The FCC Technical Advisory Committee is currently engaged in examining man-made noise
and its potential impact on wireless devicas. This cffort is currently on-going and no results arc
available vet. Until measured results of a study on urban noisc 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 ime [ading factor represents the offset necessary to
assure that an acceptable picture will be available at least 90% of the time at 50% of the
houscholds. This adjustment is the difference between the median value and that expected
90% of the time. Time fading s duc to the changing nature of thc atmosphere and is
Lypically a long-term phenomenon. Tine fading follows a log-nommal distribution with the

variation being symmelrical about the median.

Tt should be noted that increasing the time fading factor beyond the 90% value results in
Grade B intensity adjustments that are no longer “log normal” in nature and result in
unrebiablc values. In addition, it seems that availability comparisons with subscription
services or cxpectations of better than 90% time availability may not be reasonable for a

free, analog, over-the-air signal.

Terrain Factor (50%), dB: This planning factor represents the variability of the signal
with location. Since the Grade B service is defined as the median with respect to focation (a
signal level 50% of the locations exceed and 50% do not meet), the terrain factor of 0 dB is

fixed by definition.

' Report and Order, FCC 75-636, Television and FM Field Strength Curves,




Dipole Factor: The dipole factor providcs the voilage across the teminals of a half
wavelength dipolc antenna in the presence of a field intensity at a given frequency. In the
NQOI, the FCC states that the current dipole factors are basec on the geometric mean
frequency of each of the three television frequency bands. This is correct, and the range of
vanability 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 VIHF bands. If the
Commission would like to morc accurately definc the dipole factor to account for the

variability due to frequency, the following adjustments could be made for UHF channels:

( Channel [ Adjustment
14-23 -2dB
24-33 -1dB
34-46 no change
47-59 ! +1dB
60-69 +2dB

Receiving Antenna Gain: The antenna gain scrves to enhance the signal level. Thus,
larger gains than thosc used in the current planning factors will work to increase Grade B
intensity signal reception. The current planning factors have receiving antenna gains bascd
on 1952 television receiving antenna technology. In the intervening years things havce
improved. The standard practice now recommecnded by the Commission 1s lo use scparate
UHF and VHF antennas since that provides better performance than a combined UHF/VHF
antenra. A 1980 study detennined that the average gain for an eight-bay bowtie-with-screen
antenna, considcred to be the conventional UHF antenna for fringe rural areas, was 13.4 dB.
This exceeds the 13 dB UHF receiving antenna gain planning factor. Even higher gain
antennas are available, such as the Channel Master Model No. 4251 with an average gain of
15.6 dB.




Siumilar results apply (o 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
tugh VHF band. This gain for high VHF is nearly double the assumed receiving antenna

gain in the planning factors.

Transmission Line Loss: The transmission line loss degrades the signal prior to the
receiver front end. The loss figurcs used for the current planning factors represent older
technology utilizing twinlead cable. Twinlead cable is susceptiblc to degradation duc to
water, proximity to mctal structures such as downspouts, and poor termunations. Currently
available RG-6 coaxial cable is shiclded and much less susceptible to attenuation changes

duc 0 wetness and matal proximity, and the connectors used with it provide more consistent

terminations,

Current specificatons for RG-6 attenuation for 50 feet of cable arc as follows:

Low VHF 0.8to 94dB
High VHF 13t01.4dB
UHF 22t029dB

From this it can be scen that the line losses occurring in 50 feet of RG-6 cable are less than
1 dB3, 1.5 dB, and 3 dB for low VHF, high VHF, and UHF, respectively. When all of these
factors are taken inlo account the loss attributable to coaxial transmission line is the same or

shightly better than that found with twinlead.

Signal-to-Noise (S/N): Tn the 1951 Third Notice, the Commission detcrmined that a
signal-to-noisc ratio of 30 dB would be accessary to provide an acceptable picture to the
mmedian observer.’ Subsequently, the Television Allocations Study Organization (TASO)
determined that the median obscrver found a picture with a S/N of 27.5 dB to be of

acceptablc quality. A picture with a S/N of 30 dB was found acceptable by 70% of viewers.




More rccently, a report on further analysis of TASO data prepared by Mr. Harry Fine
indicaled that 50% of viewers rated a picture as acceptable with a S/N of 28 dB. This agrees

very well with the results of the original TASO study in {939

Based on this data, 1t appcars that the Commission’s determination of S/N 15 actually 2 dB
too much for an adequate picture. Since the Commission’s intention was to provide for an
acceptable picture for the mcdian observer, the 30 dB S/N value actuaily provides an cxtra

margin.

Receiver Noise Figure, dB: The noise {igurc is a measure of the internal noise a reeciver
adds to a signal. The lower the noise figure, the smaller this added noise is. The noise
figures of modcrn receivers are several dB less than the receiver noise [igures used for the
current planning factors. In 1977, the Commission’s Office of Chicf Engineer determincd
that the average noisc figure for low VHF was 6 dB and for high VHF was 7 dB. Another
study several years later found an average UHF noise figure of about 9 dB. Using the more

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

they are now.

Thermal Noise @ 300 ohms, dB/1uV: Ths is random noise generated within the system

componcnts. It 1s based upon the laws of physics and has not changed.

Required Median Field: When improvements in the receiver noise figure, recciving

antenna gain, and transmission line loss are considered together with the extra margin in the
S/N ratio, it is seen that the current Grade B planning factors offer a very conservative view
of whether, at any given household in outlying or ncar-fringe areas, the median observer can

receive an “‘acceptable” picturc at least 90% of the time.

Based on the state of knowledge today and the transition to DTV, it is our considered

enginccring opinion that there 1s no need to change the Grade B planning factors for the

* Third Notice of Further Proposed Rulemaking, FCC 51-244, Television Broadeast Service, April 1951



narrow purposes of determining the eligibility of satelhite tclcvision subscribers to recetve
rctransmitted dhstant signals of network stations. If anything, the various improvements
noted above would permit a slight reduction in the Grade B signal intepsity standard for
each [requency band. Howcver, the current Grade B standard is well-established and has

served the television broadcast industry and consumers well for nearly half a century.

Consumer Expectations

Some may argue that consumer expectations are higher today than 50 ycars ago. Today,
many commonly available and premium services provide television programming. Analog
cable, digitai cable, digital dircct broadcast satellite television (DBS), and analog (C-band)
satellite scrvices are available. Of these, a case can be made that the scrvice provided by
analog cable and analog satcllite are actually inferior 10 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 o[ acquiring the suitablc cquipment, proper installation, and monthly
and pay-per-view scrvice fees. Certainly consumer expectations should be higher for these
higher priced and widely glonfied and advertised services than for free over-the-air
broadcast television. For these rcasons, any comparison 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 Grade B signal intensity standard due to heightened vicwer
expectations assumes thal incrcasing expectations from premium services will ratchet up the

expectations from broadcast service. This is illogical or, at best, not proven.



The Consideration of “Ghosting” and Multipath

Ghosting resulting {rom multipath interfcrence is a highly localized ang individual location
specific effect, and it has no direet relation with the whether an individual household can or

cannot receive a signal of Grade B intensity.

While it is possible to mieasure multipath signai lavels and time delays and relate them to a
ghosting image on a telcvision recerver, to model and predict them in a dynamic
environment of individual recervers will be difficult, 1f not impossible. Multipath
propagation to a specific location is highly individual in its sensitivity to small changes in
numerous vanables, many of which are additive. These vanablcs include terrain, weather
(rain, snow), receiving antenna height, antenna location, antenna discrimination (pointing
angle), local obstacle location, size, geometry, reflection coefficient of potentia! reflectors,
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 interfening signals. To keep track of ¢ven a subset of these variables for every
target residence and consider the unlimited number of potential multipath reflectors and the
reflection coefficients associated with them accurately seems an msurmountable task. Ifa
potential mulitipath reflector could be located anywhere within the coincident beamwidths of
the transmitter and rcceiving antennas, it would be impossible to accurately predict the
likelihoed of a ghosting problem at any particular location or residence with any confidence.
In addition, viewers can also take personal action (o minimize or eliminate multipath effects
such as moving the receiving antenna vertically or horizontally or rotating it away from the

source of the intcrference as well as utilizing a more directive (lugher gain) antenna to better

discriminate against the interfering multipath signal.




Lastly, technical solutions aiready exist to ehiminate the impacl of “ghosting™ and
multipath.> Ghost cancelling infegrated circuits are available from at least onc manufacturer
that can be used to climinate the impact of “ghosting” on picturc quality. These ghost
cancellers utilize adaplive equalizers to eliminate the etfects of time-shifted signals. The
fact that this technology 1s not currently used 1n the industry may be that consumers do riot
view ghosting as a large problem or have successfully solved the problem, hence receiver
manufacturers have not offerced it (cven as an option) due to lack of need. If “ghosting”
were a major problem, the implementation of existing techmeal solutions would minimizc

thz impact, and television receiver manufacturers would offer it to consumers.

Any methodology required to incorporate the prediction of “ghosting’ will not produce
meaningful results and will unnecessarily complicate the determination of SHVIA
cligibility. “Ghosting’ has nothing to do with predicting whether a residence receives a
signal of Grade B intensity, and it has ro place in the determination of Grade B signal

strength,

Summary

The statc of tachnology for consumer (elevision receivers and installation practice has
improved markedly in the last 40 years. The receiver noise floor of current technology
receivers is at least 6 dB bettcr that that found in tube receivers of the 1950s (and probably
substantially better thatt cven 6 dB), antenna gain has improved for each band, ard
transmission lines are Icss susceplible to weather and installation problems. The impact of
these factors on television receivers has had the effect of actually increasing the effective

signal-to-noisc (§/N) at a recciver, providing for a better picture. In effect, the Grade B

* In Response to Notice Of Proposed Rulemaking Comments of Richard L. Biby, PE., In the Matter of'
Establishment of an Improved Modei Predicting the Broadcast Television Field Strength Raceived at Individual
Locations, ET Docket No. 00-11, February 22, 2000, pp 15.

* Oren Semiconductor, 2620 Augustine Drive, Suite 238, Santa Clara, CA 95054, (www.oren.con).



standard has incrcased over the years. A technical argument can be made that the standard
could actually be lowered to account for these system improvements or that the picture

quality associated with Gradce B is better.

Tndeed, the Grade B criteria have been reviewed by the Commission several times since the
standard was instituted, and the criteria have withstood the test of time and tcchnology.
Reviews conducted by the Commission in 1975° and by the Office of Chief Engineer 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 prececedings, the Comnmussion gave the Grade B standard a substantial vote of
confidence by deciding Lo premise DTV service areas on a replication of existing NTSC
Grade B service areas.” This reaffinnation dcmonstrated that the Grade B service critena are
adequate, and no change is deemed necessary by the Commission. Of course, just last year
the FCC re-examincd these planning factors specifically for SHV A purposcs in CS Docket

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

It is arguable whether consumer cxpectations for free over-the-air television arc higher today
than they were 40 or 50 ycars ago. Certainly consumer expectations arc higher for heavily
promoted subscription services, as well they should be. However, any comparison ol digital
DBS scrvice with analog broadcast television is not approprate and docs not serve the
consumer in an honest manner. Arguing for an increase in the Grade B signal intensity
standard due to heightened viewer expcctations assumes that increasing expectations from

premium services will ratchet up the expectations from broadcast service. This is illogical

or, at best, not proven.

* Report and Order, FCC 75-636, Television and FM Field Strength Curves.

* Gary $. Kalagian, A Review of the Technical Planning Factors for VHF Television Service, FCC/OCE Bulletin
RS 77-01.
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Ghosting resulting from multipath interference 1s 2 highly localized and individual location
specific effcct, and it has no dircct relation with whether an individual household can or
cannot receive a signal of Grade B intensity. Modeling or predicting ghosting, and
consideration of it as part of the Grade B planning faclors, would be impossiblc at best and
suspect in any case due to the potentially unjimited number of difficult-to-quantify vanables
needed to model 1t. The good news is that the consumer has several methods available to
utilize the charactenstics of his receiving antenna to discriminate against ghosting. In
addition, technical solutions in the form of adaptive equalizers or “ghost cancellers” are
availablc to mitigate the impact of ghosting. The fact that this technology 1s not currently
uscd in the industry is cvidence that consumers do not view ghosting as a large problem or
have successfully solved the problem themselves, hence receiver manufacturers have not
offered it (cven 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 consuniers.

" Sixth Repor! and Order, FCC 97-115, Advanced Television Systemrs and Their Impact Upon the Existing
Tclevision Broadcast Service,
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Declaration of Ross R. Sorci

J, Ross R. Sorci, hereby declare as follows:

l. ] am Ross R. Sorei, Assistant Vice President, IIT Rescarch Institute Center for
Eicctromagnetic Science.

2. IITRI is a not-for-profit contract research organization scrving both govemment and
industry in a wide rangc of planning and engineering tasks related to the use of the
electromugnetic spectrum. Since 1961, TITRI has been providing spectrum-related support to US
Government agencies and the Department of Defense in the areas of spectrum planning and
management, communications-clectronics systems engineennyg, RF interference, electromagnetic
compatibility, and the development and maintenance of supporting radio propagation and
analysis computer modcls and databases. The Center for Electromagnetic Science (CEMS) was
established in 1994 to leverage ITTRI’s experience and extensive range of computer models
related to radio system engineering, and is now providing design, planning and engineering
support to the commercial wireless community, as well as local and municipal governments.

I have over 20 years of telecommunications and RF systems cngineering experience as a
Division Manager and Project Manager. Specific areas of expertise include planning,
conducting, and managing clectromagnetic compatibility (EMC) and clectromagnetic
irlerference (EMI) analyses, radio system design, radio system performance cvaluation, spectrum
management, microwave hink analysis, and computer modeling of communications and
radar/ATC sysiems. [ have also developed analysis techniques and design methodologics for
high-capacity digital point-to-point systems, conducted radio communicaticns sitc surveys, and
generaled test plans. My resume 1s attached.

3 I prepared the accompanying Engincering Statement at the request of the ABC Television
Affiliates Association, CBS Television Network Affiliates Association, Fox Television Affiliates
Association, and NBC Telcvision Affiliates Association (the “Network Affiliates™) for use by the
Network Affiliatcs in response to the Norice of Inquiry, ET Docket No. 00-90, released May 26,
2000, in the matter of Technical Standards For Determining Eligibility For Satellite-Delivercd
Network Signals Pursuant To The Satellite Home Viewer Improvement Act.



4. 1 was assisted in the preparation of the Engineering Statement by James H. Cook. Dr.
Cook is currently an 1ITRI Scnior Science Adviser with over 25 ycars of experience performing
analyses and performance modc''ng ~f communications systems. In addition, he hes expertise in
the analysis, design, and development of software systems Dr, Cook's resume is attached.

S. The accompanyirg Engineering Statcment is truc and correct to the best of my
information, knowledge, and belief

This the 26th day of Junc. 200Q

Roas R. Sorci
Assistant Vice President
HTRI Center for Eleciromagnctic Science
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RELEVANT EXPERIENCE

~Program EMTT Radio "Radio )
Manuger | EMI Communications ; Propagation
Analysis |
, |
“Computer | Radio Radio System T Spectrum
Mudeling | Coverage esign . Management
L

SKILL CLASSIFICATIONS: PRIMARY: TELECOMMUNICATIONS SYSTEM ANALYSIS,

SECONDARY: SPECTRUM MANAGEMENT

SUMMARY OF EXPERIENCE: Ovcer 20 years of telecommunications and RF systems
crgincering experience. Sﬁveciﬁc cxpertise in planning, conducting, and managing

electromagnetic compatibi

ity (EMC) and electromagnetic interference (EMI) analyses, racio

system performance and design cflorts, spectrum management, microwave Jivk analysis, and

computer modeling of RF communications systcms and radar/ATC systems. Dceveloped analysis
techniques and design methodologics for high-capacity digital point-to-point systems, conducted
radio communications site surveys, and generated test plans.

CHRONOLOGICAL EXPERIENCE:

1999 to Present -- Assistant Vicc President, Division Manager, ITT Research Institute —

Center for Electromagnetic Science

Division Manager of CEMS EM Engineering Division. Project responsibility includes,
Extremely Low Frequency (ELF) Communications Systcm Environmental Compatibility
Assurance Program, HQDA Spectrum Management Engineenng Support, Electromagnetic
Environmental Effects (E3) Protection Program Engineenng Technical Services for FEMA
Facitities, TLC Data Device Corporation DC Motor Torgue Controller Hardening Evaluation,
UDLP Crusader Hardeming Evaluation, UDLP Gnizzly Nuclear Survivability, and M1 Tank

Hardening projects.

Program Manager of an effort to provide spectrum certification and spectrum management
cnginecring and information analysis support to the DoD Office of Spectrum Management and

Analysis (

SAM). This efforl has successfully defined DoD spectrum certification process

improvements and practices to enhance DoD spectrum access and technology insertion. Specific
accomplishments include identifying and aiding in the resolution of spectrum certification and
management issues facing thc DoD Joint Tactical Radio System, review and evaluation of
emerging and future conununications technologies such as software defined radios (SOR), and
the assimilation ol this knowledge to define a framework for a revised, unified DoD spectrum
certification process that effectively supports tcchnology insertion.



Provided spectrum management related analysis capabilities and engincering support to the US
Ay Spectrum Manager. Tasks included information analysis, development of software and
databases, and electromagnctic compatbility/electromagnetic interference (EMC/EMI) studies
required in support of the evaluation of spectrum reallocation impacts, frequency management,
and intemational/host country frequency coordination issues.

Managed the successful marketing, packaging and sale of a commercialized version of an [ITRI
deveioped terrain dependent radiowave propagation computcr 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 efficiency studies, and system transttion considerations.

1994 to 1999 -- Manager Of Research, IIT Research Institute, Center For Electromagnetic
Science

Designed and specified a Pohce and Firc Departiment mobile radio commumcations system for
the Borough of Bogotla, NJ. Effort consisted of defining the limitations of the current system,
establishing requirements, and designing a new radio system consisting of fixed and mobile
radios and repeaters to provide the desired radio coverage. Also assisted in producing
specifications to be used for thc competitive bidding process, and evaluating bids for
construction of the specified system.

Successfully represented the Borough of Bogota, NJ at a public heanipg concerning mobile radio
antenna siling and safety, and also provided testimony concerning siting of cellular antenna
facibty at a public zoning heanng.

Program Manager for a digital wireless cable television system design project for CAl Wireless
Systems, Inc. Responsible for planmng, development, and implementation of the system design
methodology, producing systcm designs for 13 markets in the mid-Atlantic and Northeast
regions, and identifying and solving technical issues associated with the design effort. Worked
closely with CAT Wireless and its partners to successfully define design analysis critena, develop
and present solutions to issues associated with implementation of new digital wireless
tcchnology, and present cesults of the design process.

Chairman of the Intelligent Transportation Society of Amcrica (ITS-A) Telecommunications
Committee 1995-1996. Responsible for developing positions and recommendations pertaining
to wireline and wircless telecommunications, integration, and identifving spectrum requircments.
Also proactively engaged in spectrum management activities with the Federal Communications
Comnussion (FCC), National Telecommunications and Information Administration (NTIA) and
International Telecommunications Union (ITU) as the 1TS-A focal point for tclecommunications

issues.

Project Manager for an ctfort to define terram dependent NTSC and Digital Television (DTV)
signal coverage for Fox Television affiliates in Pittsburgh, PA. The signal coverage data was
used to determine the number of households covercd within a defined market area. In addition to
the coverage and demographic analyscs, customer supplied coverage modeling assumptions and
propagation data inputs were exwmned and evaluated. Also conducted a Grade B signal
coverage analysis for 31 Los Angcles and Detroit TV stations for Fox Television. This study
produced terrain dependent signal coverage maps and data where the impact of potential
cochannel, adjacent channel, intermodulation, and receiver spurious response interference
intcractions were considered.



Lead Engineer for an analysis to rank the top |2 Rand McNally BTA’s for Local Multipoint
Distribution Service (LMDS) use as mput for an FCC spectrum auction. The rankin g was bascd
on a comparison of ‘errain and ground cover featurcs. climate factors affecting 28 GH~ radio
propagation applicablc to LMDS service, and re.ative demographics of the BTAis of interest.

Provided wircless communications system consulting support to local govemment zoning board
and community development officials in Cedar Grove, NJ. Consulting support consisted of
evaluating radio coverage needs and predictions, assessing antenna and tower siting critena,
performing site surveys, and providing technical guidance.

Exlersive expcrience m utilizing wireless communication coverage and perfonmance computer
models developed by Comsearch, MSI and EDX Engincering, as well as IITRI developed
radiowave propagation models such as TIREM and Millimeter Wave., This includes sclection of
zppropriate model inputs such as terrain clevation and ground cover data, system performance
end nterference critena, equipment and antenna technical characteristics, and demographic data.
Also developed signal coverage tcst plans, conductcd wmeasurements, and devcloped
methodelogy and conducted statistical analyscs to validate and verify radio coverage predictions
produced by computer models.

1988 to 1994 -- Manager Of Research, II'l' Research Institute, Joint Spectrum Center /
Electromagnetic Compatibility Analysis Center Support Services

Supcrvised staff assigned to US Air Forcc sponsored airborne and ground bascd radar,
VHF/UILF communications, RADHAZ, cosite/intersitc EMC, HF communications reliability,
and ar raffic control simulation and modeling efforts. Provided spectrum management and
engincering analysis support to telecommunication development and in support of spectrum
regulation on various projects.

Responsible for successful completion of a DoD frequeucy supportability evaluation, and
vulnerability and cosite interference analyscs of aitborme radars. Developed computer models
and automated performance evaluation tools of radar and air traffic control systems, and
wdentified existing clectromagnetic signal environmen:s and appropriate system pcrformance
measures to assess impact of systems on the RF spectrum.

Perfonned site surveys of numerous communications and radar sites in Egypt, dcveloped an
automated frequency management system specification, and managed the development and
successful dclivery of the specified frequency management system lo the Egyptian Air Force
(EAF). Also performed an evaluation of cosite nterference performance of a proposed
VHF/UHF air-ground-air tactical communications system for the EAF.

1982 to 1988 -- Research Engincer/Project Manager, I['T Research Institute
Electromagnetic Compatibility Analysis Center

Provided Analysis, Computer Simulation, Testing and Frequency Allocation support for a
preposcd next generation jam resistant, and secure military Identification Friend-or-Foe (TFF)
system. Evaluated compatibility of new IFF systems with existing air traffic control (ATC)
environment and military navigation and communication systems, supervised performance of,
and reviewed and documented simulation results of TFF/ATC system performance, interfaced
with US Air Force, Federal Aviation Administration (FAA), National Telecommunications and
Information Administration (NTIA), and NATO member countries on frequency allocation and
spectrum supportability 1ssues. Planned and supcrvised laboratory bench testing of performarnce
impacts to selected ATC transponders, intcrrogators, and beacons from military IFF signals.
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Acted as an clectromagnetic compatibility (EMC) and {requency management consuliant to the
US Air Force air-to-atr and air-to-ground truimng ranges i Nevada. This highly succcssfu!
effort included performing communications and microwave site surveys and cositc interference
analyses, evaluating radar simulator interference, pcrforming radar siling and coverage
cvaluations, and conducting backbone and point-to-point digital and analog microwave system
siting and link analyses. Other tasks included investigating and recommending solutions to
Interference cases caused by training activities such as radar jamming, and developing a database
of equipment technical characteristics necessary for training range spectrum management ang
EMC analyses.

1979 to 1982 -- Assistant/Associate Engincer, 11T Research Institute, Electromagnetic
Compatibility Analysis Center Support Services

Provided timcly and accurate technical support to a succession of spectrum enginecring projects.
Effor:s auccessful]y supported tanged from HAVE QUICK UHF frequency hopping spread
spectrum communications systems EMC, AWACS UHF air-ground-air frequency planning,
EMC of AMRAAM missile tcsting telemetry systems, compatibility of intrusion detectors
utilizing pseudonoisc spread spectrura modulation, system performance of air-to-air data links,

and analog and digital microwavce system link analyscs and frequency plans.

ACTIVE SECURITY CLEARANCES:
Secret, DoD, August 1979

EDUCATION:

B.S., Elcctrical and Computer Engineermg, Junce 1979
Clarkson Collcge of Technology

Potsdam, NY 13676

OTHER COURSES:

National Defense University, Armed Forces Stalf College, Norfolk, VA, Electronic Warfare
Staff Officers Course, December 1990.

AWARDS/AFFILIATIONS
IITRI Commitment to Excellence Award, July, 1986
Letters of Appreciation: USAF Director. Combat Identification SPO, 16 April, 1986,
Director, ECAC, 28 Apnl, 1986
USAF Director, Combat Identification SPO, Dccember, 1986
Director, ECAC, January, 1987
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Assistant Secretary of Defense, 7 November, 1989

Director, ECAC, 14 December, 1989

USAF Dceputy lor Air Force Projects, ECAC, 15 May, 1991
Asst. Director for Air Forcee Projects, ECAC, 17 January, 1992

Selected Publications for Ross R. Sorci

Cecar Peak Antenna Siting Analysis, ECAC-CR-81-164, Tebruary 1981, DoD ECAC, Annapolis, MD.

EMC Analysis ol the Mobile Individuai Resource Protection Scusor (MIRPS), ECAC-CR-80-104, March
1981, DoD ECAC, Anrnapolis, MD

EMC Analysis of HAVE QUICK Operauons Aboard the E-3A Aircraft, ECAC-CR-30-034, May 1981,
DoD ECAC, Annapolis, MD.

EMC Analysis of the Mobile Individual Resource Protection Sensor (MIRPS) in the 1215-1400 MHz
Bund, ECAC-CR-81-045, August 1987, DoD ECAC, Annapolis, MD.

EMC Analysis of the Digital Microwave Communication System at Nellis AEB, NV, ECAC-CR-83-125,
January 1983, DoD ECAC, Annapolis, MD.

An EMC Ana;vsis of the Short-Haul Microwave Svstem at Nellis AFB, NV, ECAC-CR-83-107, January
1953, DoD ECAC, Annapolis, MD.

A Cosite EMC Analysis of the VHF and UHF Tactical Ncts at Angels Peak, NV, ECAC-CR-83-095,
August 1983, DoD ECAC, Annapolis, MI).

A Cositc EMC Analysis of the VBF and UHF Tacticzal Nets at Highland Peak, NV, ECAC-CR-83-179,
December 1983, DoD ECAC, Annapolis, MD.

An EMC Analysis of the CDL.J at Nellis AFB, NV, ECAC-CR-83-201, March 1984, DoD ECAC,
Annapolis, MD

Analysis of the Radio Coverage on the Alamo, Elgin, and Coyote Training Ranges, ECAC-CR-85-016,
March 1985, DoD ECAC, Annepolls, MD.

PLSS IDL and DME Frequency Recommendations for Use in the FRG, ECAC-CR-85-038, May 1985,
DoD ECAC, Annapolis, MD.
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VHE UHF Band Study for Neilis AFB Training Ranges, FCAC-CR-85-050, June 1985, DoD ECAC,
Annapolis, MD

EMC o:'the MIL.STAR Air Force Tenninals, ECAC-CR-84-132, February 1987, DoD ECAC, Annapolis,
MD.

An Empirical Antenna-1o-Antenna Propagation Path Loss Mod:] Applicable to Low Obscrvable Aircraft.
Tiile 876, November 1991, IIT Rescarch Insttute, Annapohs, MD.

EMC Anglysts ot the AN/MPS-T9 and ANMPS- 14 (MOD) Transmitters on the AN/GPN-25 Receiver,
ECAC-CR-83-029. May 1983, DoD ECAC, Annapolis, MD,

Preliminary EMC Analysis of MILSTAR Air Foree Terminals, ECAC-CR-86-095, Fcbruary 1987, DoD
ECAC, Annapoiis, MD.

F-16 Elecromagnetic Configuration Manual, JSC-PR-98.016, March 1999, DoD Joint Spectrum Center,
Arnapolis, MD.

Tcchnical Reports and White Papers for Ross R. Sorci

Preliminary RF Performance Assessment For Project Langley, UIT Rescarch Institute, Center For
Eleciromagnetic Science, 4409 Forbes Blvd, Lanham, MD 20706, 10 Fcbruary 1995. (Prepared for Bell
Atianuc Enterprises Intemational, Inc. 1310 North Courthouse Rd, Arlington, VA 22201)

Proect Langley Scenario Analysis, IIT Research Institute, Center For Elcciromagnetic Science, 4409
Forbes Blvd, Lanham, MD 20706, 24 Apnil 199S, (Prepared for Bell Atlantic Enterprises International,
Inc. 1316 North Courthouse R4, Aclington, VA 22201).

Project Langley Radar Testing, ITT Research Institute, Center For Electromagnctic Science, 4409 Faorbes
Bivd, Lanham, MD 20706, 26 April 1995, (Prcpared for Bell Atlantic Enterpriscs Intemational, Inc.
1310 Nortk Courthouse Rd, Arlington, VA 22201)

LOS Field Observation Program For Project Langley, IIT Research Institute, Center For Elcciromagnetic
Scicnce, 4409 Forbes Blvd, Lanham, MD 20706, 3 July 1995, (Prepared for CAl Wireless Systems, 12
Cormporate Woods Blvd, Albany, NY 12211)




Institute. Center For Flectromagnetic Scicnce, 4409 Forbes Bivd, Lanham, MD 20706, 25 July 1993
(Prepared for CAl Wireiess Systems, 12 Corporate Woods Blvd, Alkany. NY 12217)

High Power and Adjacent Signal Radar Interference, HT Rescarch [nstitute, Center Tor Electzomagnetic
Science, 4409 Forbes Blvd, Lanham, MDD 20706, § August 1995, (Prepared tor CAT Wireless Sysiens,
12 Corporate Weoods Blvd, Albany, NY 12211)

Comparisar. Of Near-In Blockage Due To Foliage And Buildings, IIT Research Institute, Center For
Electromagnet.c Science, 4409 Forbes Blvd, Lanham, MD 20706, 12 December 1995, (Prepared for
CAl Wireless Systems, 12 Corporatc Woods Blvd, Albany, NY 12211)

Calculation Ot The Average Number Of [Touseholds Covered For Systems Containing Large Numbers
Of Trarsmiers, [T Research Institute, Center For Electromagnetic Scicnee, 4409 Forbes Blvd, Lanham,
MD 20706, 4 January 1996 (Prepared for CAT Wireless Systems, |2 Corporate Woods Blvd, Albany,
NY 12211)

Digital Multichannel Multipoint Distribution Service (MMDS) RF Site Engineering Program Plan, ITT
Research Institute, Center For Flectromagactic Science, 4409 Forbes Blvd, Lanham, MD 20706, 1§
January 1996, (Prepared for CAI Wireless Systerns, 12 Corporate Woods Bivd, Albany, NY 12211)

Discussion _of Building Blockage In The Observations, IIT Roscarch Institute, Center For
Electromagnetic Science, 4409 Forbes Bivd, Lanham, M3 20706, 15 January 1996, (Prepared for CAl
Wireless Systems, 12 Corporate Woods Blvd, Albary, NY 12211)

Discussion Of The 15 dBi Burnthrough Margm For Penctration Of Trees, 1T Research Institute, Center
For Clectromagnetic Science, 4409 Forbes Blvd, Lanhum, MD 20706, 15 January 1996, (Prepared for
CAI Wireless Systems, 12 Corporate Woods Bivd, Albany, NY 12211)

Application of The Near-In Blockage Computation Algorithms, UT Rescarch Institute, Center For
Electromagnetic Science. 4409 Forbes Blvd, Lanham, MD 20706, 17 January 1996, (Preparcd for CAL
Wireless Systeins, 12 Corporate Woods Blvd, Albany, NY 12211)

Evaluation of Potential Radar Interference To Digital MMDS, TI'T Research Institule, Center For
Electromagnetic Science, 4409 Forbes Blvd, Lanham, MD 20706. 1 February 1996, (Preparcd for CAI
Wireless Systems, 12 Corporate Woods Blvd, Albary, NY 12211)

Survey Of Commercially Available Point-To-Point Microwave Link And Interference Analysis
Computer Models, IIT Rescarch Institute, Center For Elcctromagnetic Science, 4409 Forbes Blvd,
Larham, MD 20706, 1 March 1996, (Prepared for Vidco/Phone Systems, Inc, Suite 3050 Atrium, 2701
Summer St, Stamford, CT 06905)




Caleulation Of Serviceable Households Within The Top Five Zip Code Deciles For Boston, IIT Research
[nstitute, Center For Eluclromagnetic Science, 4409 Forbes Blvd, Lanham, MD 20706, § March 1996,
(Prepared for CAT Wireless Systeras, 12 Corporate Waods Blvd, Albany. NY 1221)

Evaluation of Potential Digitul MMDS Interference To The FAA ASR-9 Radar in Baston, ITT Rescarch
Insutute, Center For Electromagnetic Science, 4409 Torbes Blvd, Lanham, MD 20706, 22 July 1996.
{Prepared tor CAT Wircless Systemns, 12 Corporate Woods Blvd, Albany, NY 12211)

Methodology For Determiining The Feasibility Of Sharing Between High-Density Fixed Scrvice And
Fixed Satellite Service Onerations In Frequency Bands Above 20 GHz, LT Research Institutg, Center
For Flec:romagnetic Science, 4409 Forbes Blvd, Tanham, MDD 20706, November 1996, (Prepared for
Biztel)

Sharing Between The Fixed Service And The Fixed Satellite Scrvice In Frequency bands above 30 GHe,
ITT Research Institute, Center For Electromagnetic Science, 4409 Forbes Blvd, Lankam, MD 20706,
November 1996, (Prepared for Biztel)

Moditication of Ncar-In Blockage Observation Data Due To The Application Of The 71 DBM
Burrithrough Critenia, IT Research Institute, Center For Electromagnetic Science, 4409 Forhes Blvd,
Lanham, MDD 20706, 7 Dccember 1996, (Prepared for CAT Wireless Systers, 12 Corporate Woods
Blvd, Albany, NY 12211)

Grade B Coverage Test Case Analysis For .os Angeles and Denit, [IT Research Institute, Center For
Electromugnetic Science, 4409 Forbes Bivd, Lanham, MD 20706, June [997. (Prepared for News
Corporation, 10201 West Pico Blvd, Los Angeles, CA 90035)

NTSC And DTV Signal Coverage And Demographic Analysis For KDKA And WPGH In Pittshurgh,
PA, II'T Research Institute, Center For Flectromagnctic Science, 4409 Forbes Blvd, Lanham, MD 20706,
October 1997, (Prepared for News Corporation, 10201 West Pico Blvd, Los Angeles, CA 90035)

Rarking Of The Top 12 Basic Trading Areas For EMDS Use According To Demographics, Terrain,
Ground Cover, and Climate Factors, II'T Research Institute, Center For Electromugnetic Science, 4409
Forbes Blvd, Lanham, MD 20706, 7 November 1997. (Prepared for RDL-CTC, 5800 Uplander Way,
Culver City, CA 90230)

Application Of Digital Adaptive Equalization To Support Spectrum Re-Use At A Wireless Point-To-
Point Relay Facility, [IT Research Institute, Center For Llectromagnetic Science, 4409 Forbes Blvd,
Lanhamn, MD 20706, Novemnber 1997. (Prepared for lleadquarters Of The Army (HQDA) Spectrum
Management, entagon, Washington, D.C.)
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NAME: JAMES, H, COOK
SKILL CLASSIFICATIONS: SYSTEM ANALYSIS, SOFTWARE DEVELOPMENT
SUMMARY OF EXPERIENCE:

Dr. Cook has over 20 years ¢xpericnce addressing the analysis, design, and development of software
systemns, He has provided significant project contributions for both government und industrial clients. Dr.
Cook 1s expericneed addressing tasks requiring the application of both qualitative and quantitative
analysis of [T systems. His experience includes the major tools/concepts defining the current techriology
such as UNTX, Client/Server architecture, TCP/IP protocols, and relational databases.

Trr. Cook has recent experience in software training, testing, design, and coding, This has involved a
varicty of tools and languages, such as C, C++. TTML., Make, MATLAB, MS Access, PERL, SQL
Server, UML, Unix Shells, Visual Basic, and XML. Some of this has been hands-on code work, bul
much has also involved work at the requircrments and design level, focusing on the customer interface.
Other projects have required a focus on quantitative analysis and design, such as solving an optimization
problem via u numerical implementation of Lagrangian Multipliers or developing the ingonometric
equanons via veelor analysis to represent the location of an image of a moving plane on a PC screen.

Dr. Cook is a member of the adjunct faculty in the School of Computing and Technical Studics at Arne
Arundel Community College; teaching C programming.

CHRONOLOGICAL EXPERIENCE:

HTRI, ATG;
Senior Scieace Advisor, July 1985 - Present

Responsibilitics include providing technical guidance and support to division personnel, leading the
mtroduciion of new technologies, and assisting with marketing activities.

During this period Dr. Cook’s accomplishments included the following:

Dr. Caok is currently leading an irternal process improvement initiative addressing CMM compliance
for various departments in the ATG Center for Information Technology Operation.

Dr. Cook served as a senior technical advisor for several tasks at the National Institutes of Health. This
work primanly involved re-engineering legacy client server and maintrame applications to thin client
Weh based architectures. Additional efforts involved planning for the introduction of XML tcchnology.

Dr Cook participated in the development of an Enterprisc Information Technology (IT) Architecture for
the Burcau of the Census. Work, functional, and informational views of the Bureau's business processes
are being obtained from planning documents and personnel interviews. These are then being mapped to
the current and planned technical infrastructure to provide the overall IT architecture. This work resulted
:n a Conference Presentation (See Publications list below.)

Another effort involved writing a white paper for the Defense Information Systems Agency addressing
the reeng:neering of the DoD JOPES suite of software applications to bring them into compliance with
the Defense Information Infrastructure’s Common Operating Environment (DU COE). Dr. Cook was the
project lead on this ettort.




He provided testing support for the DISA DII COE Kernel Platform Cerufication Program. This required
working with the source distribution trom three separate conwactors :n a UNIX workstation environment.
Dr Cook pertormed and documented builds, which required sonting out problems with make files and
shell senpts. In addition, he developed @ PERL senipt tor accumelating the total hine couns for the
detverea Bles by wype.

He was the pnimary analyst on an effort to provide notline suppo:t for the Defense Information
Infrastructure's Common Operat:ng Fnvironmert (DIT COE) at the Defense lnformatien Systems Agency
(DISA) The work required developing thorough urderstanding of the DIl COE concepts ané on-linc
Web hased documentation. Considerabic ¢-muall and phone support was required in addition to
partiZipation o iraining classes to answer customers' questions. During this project, Dr. Cook ulsu
moderated a ListServ covering COE issues and maintained a COER FAQ file on the Web.

He provided pracurement support to the Nenronal Tnstituies of Health (NIH), writing statements of work
and stpporting the evaluation process for two large IDIQ procuements (Image World and CIOSP). He
also assisted w2 writing an ordering suide [or the M 1H Electronic Computer Store. Trese efforts required
hosuing cocuments on the Web and coordinating with teams from more than 15 contraciors mieresied in
vidding the 2ftort.

[1e »rototyped o dvnamic audit fiiters proot-of-coneept experimenr, including a real-time duta interfaces,
tor the Internal Revenue Service This was written r Visual Buasic. Dr. Cook workee closcly with & data-
mining analyst ov this effort.

He developed @ graphical ADP system for procesaing timesheet data. This involved a Visual Basic
witerfacs to facilitate tac procuess of cntering thmeshect data and formatting it for transmission to a Prime
computer. This application was in continucus use within 1ITRI for several vears.

He provided extensive on-sti¢ custorer training for an Automated Vehicle Location Radio Dispatch
system for the Los Angeles Mcenopolitas Transportation Authority. The sysiem was hosted on DEC
workstations using VMS. Dr. Caok faruliarized humself with the course and system in two weeks and
conducted classes at the customer's site alone for four 6-day weeks. Each day involved 7 howrs of class
lectury and demonstration.

He managed and provided the lead analyais of a Defense Logisties project 1o develop a coneept for
addressing the data aggregation problem 1o mullilevel sceure dutabases. The data aggregation problem 1y
a 1opic on research in computer database secunity. The purpose of this study was to develop a concephual
design tor a real-time monitoring tocl to address compromise by agaregation. A model of the
aggregation process was developed through an analogy to the process of assembling a jigsaw puzzle. The
1esults o7 tae modeling process were used to develop verious cor.cepts, which could be included in the
design of the real-time tool.

R¢ provided the project management and designed the dispiay algorithuns for a prototype Covert Aurcralt
Reineval and Tracking System (CARTS), involving a real-time Lancing Signal Officer (LSO) aircraf
position: dizplay, for the Naval Air Engincering Center. The CARTS was conceived as a system to enable
s.anes to be .auded on 4 carricr during tinies when radar emissions were undesired. This warking
procotype was developed in asout 10 weeks and tested for ssveral days by LSOs handling actuai planes
at an airfield m Virginia. The display algenithms provided the on-screen coordinates of the glide path
with respect to the image of the landing aircraft, us'ng laser ranging data and the pointing coordinates of
the infrared camera. The LSGs felt the system worked perfectly.

He providad procurement support to Niagara Mohuwk Power Cerporation in the development and
evauation of a several competitive solicitations. Two involved the developrent of cxpert systems, one
to kelp sustomers react properly to an hourly meentive pricing prog-am and the other addressed alzim
processing. The thied involved a map board display system study. Continued 1o serve in a consultant
capacity during the performance of the expert system projects.

He munaged and provided major technical contributions to 2 project (o assess the impact of separating
citenil and servers in X-Window apphications. The customer wus the Defense Information Systems
Agenzy (DISA). The work was perfoned at the Pentagon on a weihed for the Crisis Management
Action System. a network of workstations used [or various info-mation gathering, processing and
presentation systems. A test scenario was devesoped (o meastre the network impact of runming typical
applications in a distributed mode. Tesis were then run and the resuits analyzed. The analysis of the tost
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results ha}l indicated that the system was processor limited, and this was emphasized in the final report,
After projoct compietion it was learned that the primury motivation for the effort had been that the
customer had wanted to confirm his view that the system vas processor limited.

Dr. Cook designed and developed 8 hydrogicelric power plant dispatch decision support system
invoiving real-time graphical data displays for the Niagara Mohawk Power Corporation. This first
mvolved mode!ing the plant operation bascd upon the analysis of real-time performance data. Then an
approach was conceived whereby oplimum plant settings could be generated in response to changing
cnvironmental and load conditions in real time. The system was prototyped and tested against
experienced plant operators at Niagara Mohawk's School Strect plant in Cohoes, New York. The syster
out-performecd the operators. The customer ordered a full system as a result, and one was designed and
mnstalled bascd on the prototype. A paper on this system was awarded second place in the Watcrpower
Conference at Denver, Colorado in 1992. (See the Publications iist below).

lle provided technical contributions to a wirning proposal und then acted as program manager for 3 $9M
task order contract with RADC's Intclligence Reconnaissance Directorate. This included admimistrauve
coordination of the work of 13 subconlractors in intelligence related efforts such as upgrading
Intelligence Data Handiing Systems (IDHS), developing speech processing workstations, and
camoullage concealment and deception studies. As part of this effort, he also performed an cogincering
cnalysis assessing the operational utility of exploiting near field electromagnetic disturbances as a
passive aircraft discrimination technigque for Rome Air Development Center.

Assembled a team and managed a winning proposal responding to an RFP from the Niagaia Mohawk
Power Corporation to develop a corporate wide survey of potential Al opporturities. He managed the
projcct to a successful compietion, including a conference presentation ot the results (See the
Iublications list betow). As a direct result of this effort, a sole source task was awarded to cxtend the
survey to the corporate members of the Empire State Llectric Energy Rescarch Corp.(ESEERCO).

He nerformed an assessment of Al applications :n manufacturing for the DoD's Manufacturing
Techrology Information Analysis Center. This was a onc-mionth effort to produce a "State-of-the-Art"
survey (MTIAC TA-85-01). It involved performing a quick literature search, summarizing the results in
u report. and developing a position regarding the status of the tectmology. The results were then
confirmed with various experts in the fieid through phone interviews. This work was published as a
conferenze paper and later incorporated as a chapter in the Manufacturing High Technology Handbook.

{Sce the Pubhications hist below),

Division Director; July 1982 - July 1985
Managed the operation of the Chicago Elcctronics Division.

During this time period Dr. Cook directed II'TRI's Electronics Department in Chicago, which included
management responsibility for LITRI's cancer protocol database work for the National Institute of Health
(NTH). He introduced an automated budgeting process into the division and initiated consideration of Al
technologies within the division’s projects.

Rescarch Engineer to Assistant Division Director: August 1974 - July 1982
Provided techiical and management support on various Electtomagnelic Compatibility Analysis
projects.

During this period Dr. Cook managed various analysis capability development groups at the
Electromagnetic Compatibility Analysis Center (CCAC). This invoived development of engineering
modcls for determining the performance of communications systems,

The Clevetand State University, Electrical Enginccring Department;
Assistant Professar; September 1990 — July 1974

‘Taught undergraduate and graduate ¢lectrical engineering courses. Guided M.Sc. students.




Dr. Cook taughat ElecTical Engineering courscs in Electromagnetics, Communications, Electronics, ard
Elcetrical Machinery. Received a NASA summer faculty fellowship to participale in the Cyclops project
in conjunction with S:anford University und NASA's operations at Moffcut field, Cali‘ornia. Performed
research 1n electronic machinery, addressing a nove! two frequency approack for synthetically loadmg un
mduction machine for testing. (S¢e Publications hist below.)

PROFESSIONAL REGISTRATION:

HARDWARE:

IBM mainframes, 1734 — 360, Utilized for graduate research

Sun Workstations, Spark, Utilized for project analysis activities

IBM PCs and compatibles, Various manufacturers, Utilized for project activities and delivery platforms
SOFTWARE:

Microsoft, Windows OS, 3.1 - 9x and NT, Utilized tor project activitics and as delivery platforms
Microsoft, Office, 7, Utilized for project activitics

Fortran, Utilized for graduate rescarch

QuickC for Windows, Utilized for project activities

C++, Borland Turbo 4.5, Utilized for project activities

Visual Basic, 3.0 — 4.0, Utilized for project activities

Per!, various versions, utilized for project activitics

Unix shells, various versions, utilized for project activities

HTML, various versions, utilized for project activities

XML, 1.0, utilized for research

ACTIVE SECURITY CLEARANCES:

T'S, Issuing agency. date issued

INACTIVE SECURITY CLEARANCES:

N/A

EDUCATION:

Chio State University, 1970, Ph.D, Electrical Engincering
Ohio State University, 1967, M.S., Electrical Enginecring
Ohio State University, 1965, B.S,, Flectrical Engineering
OTHER COURSES:

Anne Arundel Community College, var:ous programming courses {(C++, Unix, TCP/IP) , mid 90y
PUBLICATIONS/PRESENTATIONS:

"XML Sets Stage for Efficient Knowledge Manaagement,” 11 Professional, Published by the IEEE
Cecmputer Saciety, May/June 2000,



“Integrating Multiplz Enterprise Infommation Technology Architecture Vicws,” Proceedings of the
Eleventh Asmual Software Technology Conffererce, Salt Lake City, Utah, 2-6 May. 1999, With F.
Ammouwr and S. Carlson,

"Improving Performancc with a [Tydro Control System," Proceedings of Waterpower ‘93, August 10-13,
1993 With J.Walsh and J. Veitch.

"Performance Monitoring and Arulicial Intelligence for Hydro Plant Lfficicncy lmprovement,”
Procesdings of the 1992 Jomnt Power Generation Confezence sponsored by the American Socicty of
Mechanical Engineers, Allanta, Georgia, August 1992, With J.Walsh and F.Lowell.

"A Hydroelectric Plunt Operator's Assistant,” Proceedings of Watcrpower "9, July 25, 1991, With C.
Haosmer, C. Ritchie, and J. Walsh.

"CALS Database Usage and Analysis Tool Study," Technical Report for The Defense Logistics Agency,
October, 1991 With E. Szwedo.

“Artficial Intelligence Applications in a Lurge Electric Power Utility,” American Power Conference,
Chicago, Minois, April, 1987. With N. Martin, R. Senn, S. Lipton, und C. Saylor.

"Artific.al Intelligence in Manulacturing," Chapter 27 in Manufacturing High Technology Handhook,
McKee and Tijunelis, sditors, Marcel Dekker, New York, 1986. With M. Emerich,

"Al in Manufacturing: An Assessment," Proccedings of the Artiticial Intclligence and Advanced
Computer Technology Conference, Long Beach, California, May 1986.

"Quasi-Pzak to RMS Voltage Conversion," IEEE Transactions on EMC, Vel. EMC-21, no. 1, pp. 9-12,
February 1979.

"Synthetic Load Testing of Induction Machines," JEEE Transactions on Power Apparatus and Systems,
Vol. PAS-96, na. 4 pp. 1101-1105, July/August 1977, With H.E. Jordan and R.L. Smith.

"“The EMC of a Proposed Power Plant and the HF Comumunications Facility at Westover AFB," I'SD TR-
75.006, May 1975.

"Sampling Theory tor Control Engineers,” IEEE Transactions on Industrial Flectronics and Control
[astrumentation,” Vol, JECI-21, no. 3, pp. 145-152, August 1974. With §. Hu.

AWARDS/AFFILIATIONS:

Associaton of Computing Machinery (ACM)
Tnstitute of Electrical and Electronic Engincers
Sigma Xi

Tau Beta Pt




