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Missile Misses measured by Scalar Scorer developed at Center

By Joe X. Palumbo

Early in 1980, Naval Air Systems
Command tasked the Center to prepare
a technical specification for the develop-
ment of a scalar scoring system for ae-
rial targets. This is a system to
measure the distance a missile misses
an airborne target. It works with clo-
sures up to 8,000 feet per second.

The specification was prepared by
the Target Auxiliary Augmentation
Systems (TA/AS) group, Code 2012, in
the Aerial Target Branch of TACAIR. It
became part of a procurement package
which led NADC to award a $12 million
contract to Cartwright Electronics In-
corporated (CEI) Fullerton, CA. The
award was to develop the AN/USQ-104
system for both aircraft size and smaller
sub-scale targets.

According to Joe Palumbo, the TA/AS
Team Leader, doppler radar used in
conjunction with coherent imaging
techniques is employed to provide miss-
distance information during a missile’s
engagement of a target.

System Engineer, Ronald Schwartz,

Silbert develops efficient algorithm

Mark Silbert examines algorithm

explains this is needed by missile
weapon systems developers to evaluate
missile performance. The system re-
ports the closest approach of the incom-
ing missile. “Since it uses very sensitive
doppler radar, parts of the attacking
missile such as the nose, wing tip or tail
can be detected.” This indicates the ap-
proach path and other information as
well.

The system is comprised of two sets.
One is an airborne set consisting of a
radar transmitter, encryption support
package, and a telemetry pack. The
other is a ground based set which pro-
cesses the received data automatically.
According to Schwartz, this saves two
days or more of work once required.

The airborne set is placed in a target
vehicle. Once a missile is in the vicinity
of the target, the airborne set detects
the missile and transmits digital data to
the ground set. The ground set contains
the software algorithms needed to per-
form required complex calculations.

Even if the target is destroyed no

Continued on Page 7.

By Lawrence L. Lyford

One of the major problems confront-
ing computer-controlled vehicles is to
automatically generate a path in real-
time to guide them to their destination
while avoiding all lethal obstacles. The
flight path generated should be the
shortest for fuel and time economy;
should avoid stationary and moving ob-
stacles; and, must be computed fast
enough to be useful.

Mark Silbert, Code 7013, an electron-
ics engineer in the Artificial Intelligence
Branch has developed a new algorithm
to simplify this problem so rapid, work-
able results can be obtained.

Competing concepts have unfortun-
ate limitations according to Silbert.
Most only consider static obstacles.
Even obstacles with constant velocity

Joe X. Palumbo, Target Auxiliary Augmentation Systems (TA/AS) Team Leader,
Code 2012, discusses placement of the AN/USQ-104 System’s airborne
component in a BQM-79C Target craft with System Engineer Ronald Schwartz.

to avoid airborne obstacles

cause published algorithms to become
unusable. Three-dimensional problems
need computers with very large memo-
ries and extremely high processing
rates and still take minutes to hours to
generate a path.

Silbert developed a very general
path-planning algorithm, called the
Event-Step Algorithm. It has been im-
plemented to generate paths around
moving obstacles within a few seconds
using fairly modest hardware.

This Event-Step algorithm generates
alternative paths when it determines a
collision with an obstacle would occur.
Flight deviations are based on where
and when collisions would occur.

According to Silbert, a key feature
has eliminated the need for an underly-
ing grid used in other concepts. He uses

vector algebra to determine where the
vehicle needs to turn. Here is how it
works.

While other algorithms treat obsta-
cles as “globs” distributed above a grid,
Silbert treats them as a set of geometric
shapes (right, convex prismoids, to be
precise).

By using geometric shapes for the
obstacles, computations for collisions
and paths around obstacles are
straightforward says Silbert.

According to Silbert, any three-di-
mensional object can be modeled by
these shapes. For our three-dimen-
sional world, convex polygons are
“stretched” to form a “cylinder” i.e., a
cylinder whose cross-section is the con-
vex polygon.

Continued Page 7.

Guy Dilworth Recelves Pre3|dent|al Rank award in Washmgton

By Lawrence L. Lyford

Recently, Guy C. Dilworth received a
1990 Presidential Rank Award for the
Senior Executive Service at a Washing-
ton, D.C. ceremony. He was awarded
the rank of Meritorious Executive for

his service as Technical Director here at

NADC.

Dilworth was cited for providing both
executive and technical direction as
well as leadership ensuring the effec-
tiveness of Center RDT&E efforts. This
included broad planning, evaluation, re-
direction, project and program accom-
‘plishments.

+ He ensured the internal organiza-
“tions and procedures resulted in effec-

tlve responswe support to assxg'ned
missions.”

‘He initiated research and develop-
ment effortsto generate new technology
leading to systems afid subsystem. He
aggressively met the Navy's R&D prior-
ities in many technical areas. He re-
structured the organization to ‘achieve
unproved effectiveness.”

The results “greatly enhanced the
timely compléetion of programs, prOJects
and personnel capability. '

Throughout his service, he forged ef-
fective working relationship between
his organizations-and the Chief of Naval
Opeéerations, SPAWAR and
NAVAIRSYSCOM. . -

Under -his leadership, NADC has

been focused on the Navy’s critical and
top priority warfare areas facing the
21st Century.

This award, authorized by the Clvﬂ
Service Reform Act of 1978, is estab-

lished on the principle that employees
‘should be recognized based on perfor- .|
mance. Career Senior Executive Service - |

(SES) members whose performance is
exceptional for an extended period of
time may be granted-one of two Presi-
dential ranks: “Distinguished Execu-
tive” and “Meritorious Executive.” The
“Distinguished Executive” may be
awarded to no more than onepercent of
SES members and the “Meritorious Ex-
ecutive” may be awarded to no more
than five percent. ‘

GuyC. bilwonh; Jr.v'TeehnicaI [
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The Reflector to provide appropriate
realignment information

By Lawrence L. Lyford

The Reflector will provide informa-
tion regarding NADC's future research
role as information becomes available
and is authorized for release by higher
authorities.

We will provide perspective when ap-
propriate. For instance, it might be in-
teresting to some readers to learn the
Army is advocating similar realignment
of seven laboratories to two Maryland
sites, Aberdeen Proving Ground and the
Adelphi Laboratory. This recommenda-
tion is certainly public information but
may not be well known within our Navy
circles.

This Reflector issue contains high-
light information about the military

budget and trends. This may be useful
toreaders who do not have ready access
to military journals and other publica-
tions presenting similar information.

Together, we are entering a period
when not much information is avail-
able. Final decisions have not been
made and intense contingency planning
is just beginning.

Fortunately, the stated goal of the
Center leadership is to provide informa-
tion as soon as possible so employees
have all the possible information to
make very important personal deci-
sions.

We will do our part to provide you
information as it becomes available.
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Speak your piece

By Larkin W. Lake IV

I want to thank all the people who
participated in this year’s Combined
Federal Campaign for another success-
ful effort.

Our goal of $130,000 was exceeded by
almost $5,000 according to the final
tally. This was a direct result of this
year’s keypersons and their assistants.
Without the diligent efforts of these in-
dividuals, it simply would not have hap-
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pened. They ensured each employee had
the information to make an informed
decision.

This achivement was made more im-
pressive because it was achieved in the
midst of bad econonic news and a
recession.

Again, my sincere thanks to all con-
tributors to this year's campaign. Your
gifts are indeed “Making the world a
better place”.

Commander Salutes

Bettie Simpson Lawrence, (Code
031): For your participation in the “Ne-
gotiating Labor Agreements” training
course and your personal contribution
to make it a success.

JO2 Michael Delledonne, (Code
041): For your exceptional speech at the
United Way’s “Cheers for Volunteers”
dinner.

AT2 Joseph Emperly, (Code 101);
ATS3 Christine Adams, AT2 Thomas
Clay, AEAA Kristine Gausepohl,
(Code 92): For your participation in the
Color Guard Unit’s performance at the
United Way’s “Cheers for Volunteers
Dinner.”

AT2 Joseph Emplerly, (Code
101); ADAN Caroline L. Cobb, AD2
Johanna L. Cummings, AEAA Kris-
tine Gausepohl, (Code 92): For your
outstanding performance while partici-
pating in Warminster’s Desert Storm
homingcoming parade. Your precision
Color Guard Unit made an outstanding
impression on the local audience, pro-
moting a very positive image of the U.S.
Navy.

Robert M. Lehman, (Code 1021):
For your superb efforts as Senior Sys-
tems Engineer for the SH-60F and Vari-
ants Helicopter Weapons Systems.
Your contributins to these important
weapons systems have made a positive
impact on the success of this Center and
most importantly, the Navy's future
ASW capabilities.

Michael Mocenter, (Code 5013):
For your support of the 1st Marine Di-
vision in their support of Operation Des-
ert Shield. You have made a significant
contribution to the U. S, Marine Corps.

Fred Shocket and John
Mochulski, (Code 7013): For your
selfless dedication and significant con-
tributions made to the production of
quality documentation, hosting an in-
dustry brief and the technical evalua-
tion of the contract proposals relative to
the award of the TAMPS Software Mod-
ification and System Integration Con-
tract.

R. W. Moore, (Code 8141); J. R.
Hughes (Code 8142): For your out-
standing support in providing calibra-
tion services to the U.S. Coast Guard.
Efforts such as yours serve to enhance
the stature of the Center.

Frank Drummond, (Code 845):
For your leadership and expertise
which are essential to the successful
completion of CNR’s Personnel Review
Panel task. Your participation brings
credit to the Center, the Supply Depart-
ment and your superlative Contracts
Division.

Thomas Reiter, (Code 845): For
the positive spirit of cooperation and
time you spent with representatives of
the Naval Air Engineering Center Con-
tracts Department. It is truly a pleasure
to hear such glowing comments regard-
ing your cooperative customer service
attitude.

Fire chief Donald Meadows,
(Code 9012): For you and your person-
nel in your expression of sympathy for
your fellow fire fighters of the City of
Philadelphia Fire Department who per-
ished in the tragic fire at Meridian
Plaza. Your kindness and support is
indeed commendable.

Dear Editor:

Today as I was walking to the post
office from building 125, I encountered
two smokers in non-smoking areas.

One was on the bridge connecting
building 2 with the GPS building: the
second was outside the Center
Auditorium. I politely informed each
they were not smoking in a designated
area. The first questioned why, then,
there was an ash receptacle there. I told
him it was there so people entering from
the outside could put out cigarettes.

A minute later, I spoke to a woman
smoking outside the auditorium. She
replied nastily, “Who are you?” Annoyed
myself, I said I was an employee and a
breather.

There are many other times I've
passed smokers in non-designated
areas. Clearly, there is ignorance and
disregard for the smoking an health

regulations on Center. May 1 ask your
assistance to please publish what the
smoking regulations are so that we may
all be better informed. Thank you.
Sincerely,
Frank A. Corredine, Code 4032

Dear Frank

The Centers smoking policy has two
thrusts: involuntary/passive smoking
poses a significant health risk to non-
smokers and smokers have a right to
smoke. The policy goal is to create a
social environment in which smoking
abstinence is encouraged. Employees
have a freedom to smoke as long as they
don’t infringe on another’s freedom not
to be exposed. NAVAIRDEV-
CENINST.5100.34A spells out every-
one’s rights and responsibilities
relating smoking.

Reflector ;-

= G =

NAVAL AIR DEVELOPMENT CENTER WARMINSTER, PA.

May 1991

concerned.
Department of Defense.

NAVPUBINST 5600.42 August 1979.

LYFORD)

Technical Director
Public Affairs Officer
Editor

The REFLECTOR is published monthly by the Public Affairs Office to inform Center
Personnel about topics of interest, and to promote the morale and general welfare of all

Views and opinions expressed in this publication are not necessarily those of the

Itis printed commercially with appropriated funds in accordance with the provision of

The REFLECTOR is a subscriber to the American Forcés Press Services.

All correspondence should be addressed to Editor, REFLECTOR, Code 041, Naval Air
Development Center, Warminster, PA 18974-5000 (441-3545 FAX 441-1955 E-MAIL

.......... CAPT Curtis J. Winters
............ Guy C. Dilworth, Jr.

Commander,NADC . . . ... . ...

............................. Lawrence L. Lyford

James S. Kingston

JO2 Michael Delledonne
Margaret Vigelis






















