








press and electronic media, writing,
banguet planning, registration and re-
ception. Most of all, we need your
help as a member to fill in the various
subcommittee staffs and spread the
work load. The subcommittees are:
(1) Technical Program, (2) Professional
Seminar, (3) Entertainment, (4) Ex-
hibits, (5) Banquet/Luncheon, (6) Reg-
istration, (7) Publicity, (8) Secu-
rity/Protocol, and (9) Reception.

Related Events

Call for papers
13th Annual Symposium
Society of Flight Test Engineers
Grand Hyatt Hotel
New York City, N.Y.
September 19-22, 1982
Technical Program chairman:
Mr. Warren M. Dodson
Director, Flight Test Tech-
nology '
Flight Test Department
Grumman Aerospace Corp.
MSF04-07
Calverton, NY 11933

Government Microcireuit Applications
Conference
Sheraton Twin Towers
Orlando, Florida
November 2-4, 1982
Advance registration material,
contact:
Robert Weck
USAERADCOM
DELET-MH-W
Fort Monmouth, N.J. 07703
(201) 544-4489

Call for papers:

29th Annual Technical Meeting
Institute of Environmental Seci-
ences
Marriott Hotel
April 18-21, 1983
Send abstracts to:

ATM 83 Technical Program
Committee

Institute of Environmental
Sciences

940 East Northwest High-
way

Mount Prospect, Illionois
60056

(312) 255-1561

20th Annual Reliability Engineering
and Management Institute
Ramada Inn
Tueson, Arizona
November 15-19, 1982
Advance registration
contact:
Dr. Dimitri Kececioglu
Aerospace and Mechanical
Engineering Dept.
Bldg #16, Room 200B
University of Arizona
Tueson, Arizona 85721

material,

DSMC T&E Management Course

The Defense Systems Manage-
ment College (DSMC) conducts a one
-week Test and Evaluation course.
The following is the FY 83 schedule:

83-1R 15-19 Nov 82
83-2 24-28 Jan 83
83-3 25-29 Apr 83
83-4 6-10 Jun 83
83-5R 18-22 Jul 83
83-6 22-26 Aug 83
Course 83-1R will be at

Hanscom AFB, MA; 83-5R will be at
Warren, Michigan. The other courses
are at DSMC, Ft. Belvoir, VA.

Attendance is open to U.S.
Government employees (military and
civilian) and industrial employees. For
information, contact DSMC, phone
(703)-664-3120.






1. Encyelopedia of Associa-
tions by the Gale Research
Company.

2. National Trade and Profes-
sional Associations of the
United States by Columbia
Books, Inc.

The growth of ITEA corresponds
with the current emphasis on T&E in
both government and industry. ITEA
is pleased to be of service s0 will
expand its professional activities in
accordance with sound business prac-
tices.

Editor's Notes

Brad Granum, for the past year,
has been serving as Editor for the
Newsletter. He's been elected to the
Board of Directors and has passed the
editor's baton to me.

Now, as in the past, the quality,
as well as the growth, of the News-
letter is dependent upon the member-
ship. We can always find space for
featured articles which throw light on
any of the many facets of T&E, and
we welcome personal viewpoints. If
you have a suggestion or an idea, or
you just want to get something off
your chest, but you don't feel like
writing a multipaged article, jot down
your thoughts and sent them in as a
personal viewpoint.

One of the many purposes of
ITEA is the exchange of information
and ideas, Chapter meetings and the
annual symposia offer opportunities
for such exchange. The Newsletter
offers another.

Mail Newsletter contributions to
mes:

Lee M, Hand
703 Ridge Drive
MeLean, VA 22101

Who's Who in T&E

CAPTAIN MASON TO TAKE VX-1 HELM

Captain John A. Mason, USN,
relieved Captain F. Howard Stoodley
as Commanding Officer of Air Test
and Evaluation Squadron One in cere-
monies at 11:00 am August 16, 1982.

YADM Edward C. Waller, Super-
intendent of the U.S. Naval Academy,
was guest speaker for the change of
command ceremony.

Captain F. Howard Stoodley's
new assignment is in the Office of
Naval Research, Washington, D.C.

Captain Mason has a long and
distinquished naval career beginning in
1962 with his commissioning after
completing Naval Aviation Candidate
Training. No stranger to Naval Air
Station, Patuxent River, Captain
Mason has had two previous tours of
duty here, one with Fleet Tactical
Support Squadron One and later as a
member of Patrol Squadron Twenty-
Four. Captain Mason has also had
tours as Commanding Officer, U.S.
Naval Facility, Bermuda, with Patrol
Squadron Sixteen, and as Commanding
Officer of the "World Famous Blue
Sharks" of Patrol Squadron Six. He is
a graduate of the Naval War College.

Captain Mason reported to VX-1
from the staff of Commander, Patrol
Wing Five, where he has served since
July 1980 as the Chief of Staff.






NAVY ELECTRONIC WARFARE TEST AND EVALUATION

The following is a condensation of a presentation made 23

June 1982 by RADM A.

A, Gallotta, Jr., Director,

Eleetronic Warfare, Department of the Navy, to a lunch-
eon meeting of the George Washington Chapter, ITEA.

First, let's look at the goal of
T&E. T&E is more than the test of
equipments and comparison of per-
formance to specifications. Suitabil-
ity of equipment to support missions is
the goal. However, as you know, T&E
requires a nice sense of balance. Too
stringent criteria deny our operating
forces the tools they need for warfare.
Loose criteria result in inadequate
equipment which may be worse than
none. The acid test (in most
situations) is that test and evaluation
should not impose new performance
rquirements on systems once contracts
are negotiated, since we certainly do
not want to stop the procurement of
necessary equipment that will not
handle every possible contingency.

The test size, scenario adequacy,
test criteria, and the standards used to
arrive at estimates of effectiveness
should be established when system de-
signs are frozen. Approval should be
based on fleet requirements that are
much larger than the technical issues.
Many times, the most basic need is to
get equipment fielded in order to
accumulate experience .... which may
be the only way we will ever deter-
mine specific design parameters.

I want to be the first to recog-
nize the inconsistency in these state-
ments, i.e., freeze the test envelope
but evaluate suitability beyond tech-
nical capabilities. This is the great
challenge in T&E.

The Navy's mission is world-
wide. The Chief of Naval Operations
(CNO) has recently emphasized that
we must first be prepared to fight and
win battles at sea. In support of our
roles and missions (including crisis re-
sponse), we have battle groups econ-
sisting of ships, aireraft, submarines

and, with the Marines, an amphibious
strike capability.

Electronic Warfare (EW), by in-
tercepting, exploiting, or degrading
threat emissions, contributes to the
Navy mission, funections or warfare
areas. EW also protects our emissions
from the threat. The thread that ties
this enormous set of possible actions
to a role is the contribution of EW to a
battle group.

In a textbook scenario, neceds are
said to originate from the fleet as
they: (1) arise in response to deficien-
cies, (2) are exposed in operational ex-
ercises, (3) replace obsolescent equip-
ments; or (4) answer threat changes.
CNO's staff (OPNAYV) then defines
these needs as requirements., The
Naval Material Command, (acting
through the laboratories, field activi-
ties, or contractors) develops, builds,
and installs the equipment .... assists
the Operational Test and Evaluation
Force (OPTEVFOR) in test and eval-
uation .... and develops equipment
needed for training.

Even though all of the parties
concerned have the best interest of
the Navy in mind, the importance of
differences in the objectives of the
major players and the effect of the
program and charter contraints on the
resulting systems must not be under-
stated.

By the time a requirement has
been validated and issued as a program
for development, it is normally a com-
promise of capability versus cost and
available resources. All three players
(CNO, the developer and OPTEVFOR)
have, in effeet, agreed to a con-
strained program that has a specific
cost, a realizable schedule, and an












ceived. Through the use of the C/A
and P-codes, we derive precise time-
of-arrival information of the data
from each satellite. From this we can
determine our position relative to the
satellites. When receiving data from
four satellites simultaneously, we es-
sentially solve four equations with
four unknowns. They are X, Y and H
positions and precise time. This so-
lution is mechanized in a software
Kalman filter that has an update rate
of 10 times per second. In addition,

precise velocity information is ob-
tained through precise frequency
measurement. Because the system

uses both a target and reference re-
ceiver in the ground station (dif-
ferential GPS), most bias errors gen-
erally encountered with a conventional
GPS navigation system are cancelled
out. The target tracking errors antic-
ipated with a translator-based GPS
tracking system are generally less
than + 7 meters rms.

At the same time, the ground
system is relatively simple, requiring
only a few racks of equipment which
could easily be made portable. This
would enable any loeation to become a
precision tracking range. The system
can easily be expanded to multitarget
tracking capability by frequeney-mul-
tiplexing the "S" band downlinks from
the translator.

A system of the type described
has many advantages over alternate
systems for obtaining Time, Space and
Position Information (TSPI). The prin-
ciple advantages over an instrumenta-
tion radar are as follows:

1. Portability - any location can
essily become a tracking range.

2. Accuracy - more accurate than
radars, particularly at extended
ranges.

3. Less cost - about 1/3 (or less)
the cost of tracking radars.

4. Unaided - the system does not
need any tracking acquisition aids if
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the targets are close enough so a di-

rectional telemetry antenna is not re-

quired.

5. Target diserimination - the sys-
tem can separate targets flying in
close formation and ean simul-
taneously track up to four targets.
The maximum number of targets is
limited by available bandwidth for fre-
quency multiplexing.

6. Low-altitude, close range - the
system can track low-altitude and ex-
tremely close-range targets.

These advantages accrue to a
GPS tracking system whether a com-
plete GPS receiver is flown in the
target or a translator is used with
position eomputation taking place at a
ground station. Flying a GPS trans-
lator, however, has significant advan-
tages over flying a GPS receiver.
These advantages are as follows:

1. Smaller - the translator is much
smaller than a GPS receiver.

2. Expendable - the translator can
be made expendable.

3. Lighter - the translator is lighter
than a GPS receiver.

4, Differential GPS - use of the
translator tends to cancel out system
bias errors.

5. Data aiding - tracking gain of a
phase lock loop over a costas loop can
be appreciated by using a translator.
6. Costs less - a translator is less
expensive than a GPS receiver.

The ranges are seriously looking
at alternate precision tracking tech-
niques for a number of reasons. Pri-
marily the radars are getting old and
wearing out. They require extensive
maintenance and many trained opera-
tors. In addition, there may be an
advantage of precision tracking capa-
bility beyond existing range bound-
aries, such as in the case of the eruise
missile. Also, there may be the re-
quirement for operational testing of
weapon systems in their actual oper-
ating environment. With the cost of

(continued on page 23)












ments, design criteria, repair policy,
test philosophy, and cost analysis
while maintenance includes the con-

cept, procedure, personnel skills,
training, support equipment, provi-
sioning, and documentation), Alter-

native system support concepts are
developed based on the requirements
and a preliminary maintenance con-
cept can be developed by using simu-
lation techniques.

The objective of the ATE acqui-
sition aetivity in the conceptual phase
is the ATE support concept. The re-
lated ATE applications for a prime
system are aggregated and provide the
ATE support concept. The ATE sup-
port concept includes all interdepen-
dencies of the automatic testing appli-
cation requirements. Appliecations
range from operational monitoring
(using BIT information) to ecircuit-
board testers. A simplified framework
of the automatic testing support con-
cept can be developed by using a table
listing the system functional elements
from top-level down, vs. the automa-
tic testing applications (readiness
monitoring, BIT, off-line, ete.), per-
formance/fault isolation levels (sys-
tem, equipment assembly, ete.),main-
tenance level (organizational, inter-
mediate, depot), and ATE candidates.
The intersections of the matrix are
expanded into a full-fledged ATE sup-
port concept covering all important
issues.

Configuration management uses
technical and administrative direc-
tives and monitoring to identify and
document configuration item char-
acteristies and control changes, and to
maintain the change status. Specific
configuration items are designated by
the program manager and consist of
hardware, software, or any of their
diserete portions that provide an end-
use funection. Usually, all hardware
elements of a system selected for ATE
support are designated as configura~
tion items (CI). The functional equip-
ment, made up of the replaceable
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~ designated CL

units to be tested off-line, is also
Preliminary system
specifications are used to identify and
document the Cl characteristies.

Test and demonstration events
conducted during conceptual design
must prove that the system and its
support elements function as designed,
and highlight weaknesses. The ATE
acquisition is influenced through the
demonstration and test of the design
requirements for testability, reli-
ability, and maintainability.  Auto-
matic test equipment compatibility it-
self is part of the maintainability pro-
gram reqguirements. The key docu-
ment involved in demonstrating ATE is
the integrated test plan, a part of the
request for proposal (RFP) —appro-
priate portions are included in the
preliminary system specification.

Most procurements with ATE
acquisition impact are competitive
and follow the normal sequence of
preparing an RFP, evaluating propo-
sals, selecting a source, negotiating a
contract, then awarding the contraet.
The program manager or his 1LS
manager should participate in the pre-
paration of the RFP and its eventual
evaluation to ensure that ATE require-
ments are satisfied. Key documents
involved include the acquisition plan
(AP), and the advanced development
RFP, which must be critically scruti-
nized at this time.

The validation phase verifies the
result of the conceptual phase and
allows system definition to the extent
that the program manager can proceed
to develop the detailed design. Sig-
nificant events take place in ATE
aequisition - system engineering, in-
tegrated logistic support, configura-
tion management, test and evaluation,
and procurement. Two distinet activi-
ties occur: (1) evaluation of alterna-
tive approaches, and (2) subsystem de-
sign. The key event for the program
manager in this, as in every phase, is
the DSARC milestone review. Several

























































































