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I would Tike to welcome you to this Eighth
NAVTRAEQUIPCEN/Industry Conference. These
conferences were initiated in 1966 concurrent
with the relocation of the Center from Port
WashingZon to Orlando. The motfvation which
led to the establishment of the first confer-
ence, namely improved communication between
Government and Industry, is as valid today as
it was then. In fact, with the increased
emphasfs be&ing placed on synthetic training
by the Congress and Department of Defense, the
need for effective communication to identify
and resplve problem areas in simulation tech- -
nology and training methods is essential to
insure the optimum effectiveness of training
systems which are being developed.

In setting the theme for this year's con- -
ference, I will briefly summarize the progress
which has been made in the past quarter of a

century, enumerate the design concept currently -

being specified for new acgquisiticons, and make
a projection about what we might expect in
future trafning systems.

To review the progress in the past quarter
of a century, I have selected to trace the
development of operational flight trainers for
fighter alrcraft. Devices in other warfare
areas such as the surface and submarine pro-
grams have experienced similar trends.

The advances in training concepis for the
operational flight trainer are related to
operational flight trainer cost, operational
aircraft cost and quantities. The operational
flight frainer has progressed from a fixed-
base system {no mot10ng, with an analog com-
puter solving a rather Timited set of flight
equations, to today's trainers, with 6-degree-
of-freedom motion systems driven by general-
purpose digital computers solving twelve
first-order difference equations of motion.
These latest systems also have a narrow-angle
visual attachment with either a model board
or a computer generated image system which 1is
used to provide training in the takeoff and
landing phase of ¥1light.

The system developments in simulation tech-
nolegy have generally followed advances result-
ing from other development efforts such as
miniaturization, solid state devices and inte-

grated circuits. These developments in com-

- ponent technology precipitated the change from

AC to DC analog computers and then to the
digital computers of today.

The advent of the economical high-speed
digital computer of the late sixties led to _ .-

-the development of digitally controlied alpha-

numeric stroke-writing graphic displays. The :
introduction of this system into the instruc- -
tor's area replaced the analog type devices
and the discrete digital circuitry. and pro-

~vides direct two-way communication between the

trainee and the computer.  These CRT instructor

- comunication systems have been a standard

requirement on major training device systems-
for some t1me.

The powerfuI processing capab111ty of
today's general purpose computer, coupled with
the Tow "bit" cost of mass storage systems,
has opened the avenues for advances in many
areas of -training methodology. 1In particular,
the training features of demonstration prob--
Tems, adaptive training and performance evalua-
tion are not only techmically féasible but aiso

 economical. The addition of these features -

has advanced the basic capabilities of these
devices to the point where the term "trainer®
is no Tonger an accurate descriptor; they
should be referred to as "computer base train- -
ing systems."

Based ari the developments of the past,
current training device acquisitions incorpor-
ate the requirement for one or more of the . . _
fo110w1ng features: - -

a. Automated training functions, which
include preprogramed demonstrations, self-pacded
Tearning, adaptive training, and performance . .
evaluation. Computer based and controlied L
instructional functions prov1de uniform and
obJect1ve training.

b. The use of Higher Level Languages
(HLL). - These programing langiages offer ease
and standardization of programing documenta-
tion as well as being economically attractive.

¢. The multi- computer conf‘igurat"tons.
This system configuration permits the division

.of the computational load by subsystem as well



as enhancing system reliability and maintain-
‘ability. In addition, this computer system
concept improves the manufacturing and check-
out process.,

d. The general-purpose computers,
which are elements of most of today's weapons
systems, are Tncorporated into training devices
to permit direct use of the operational pro-
grams. This concept enables the operational
program to be used without modification,
thereby enabling the trainer to keep current
with operational program changes.

e. Laser technology is being specified
for various types of weapon firing training
systems. These concepts provide effective
“training without consuming ammunition.

Before fturning to some projections relat-
ing to new concepts in training systems of
the future, I will review a number of problem
areas which 5111 plague trainer development
and which result in reduced training effec-
tiveness .as long as they go uncorrected. The
major areas of concern are:

. a. Obtaining valid operational system
data including test data in a timely manner.

b. Developing and implementing a model
of the operational system and its environment
which satisfies the training need.

¢. Improving the effectiveness and
efficiency of the checkout and test methods |
and procedures for both hardware and software.

* You will note that these problem areas

apply to the specific field of training device -

development. They are for the most part
created by the requirement of designing a
system to meet a specification, i.e., effec-
tively representing the operational system.
Resolution of these problem areas is a jointly
shared responsibility of Government and
Industry. Substantial progress in these areas
-is necessary if the full potential of training
devices as instructional systems is to be
achieved, especially in Tight of tha sub-
stitution goals which have been established.

-associated expense.

- Now to an assessment of what the future
holds for training systems; the brief review
of the past quarter century provides the key
to the future. The digital computer develop-
ment in terms of increased speed, increased
direct access and mass storage memory, and
significantly lower costs has. opened.the door
to the increased use of the computer subsystem
for other than the traditional modeling func-
tions of the trainer. This subsystem will
effectively be a mechanized instructor. The
computer system will execute the lesson plans
with step-by-step instructions to best obtain
the specific behavioral ohjectives. It will
also evaluate trainee performance and provide
reinforcement for the closed-Toop learning
process to a greater degree than current
systems. Although the advantages of such
capabilities are attractive, there is an
The development of the
algorithm that defines the essential evaluation
criteria for the desired operator proficiency
is a complex and time-consuming task.

The other major area that shows promise
is ‘the development of visual systems with
improved resolution and increased field of
view. A substantial amount of experimentation,
analyses and creativity will be required to
achieve those performance goals. Tha addition
of training capability for tactical tasks in-
volving visual cues to trainers will fill a

- Tong standing requirement.

In the next three days. papers will be
presented which cover the area of visual
systems, motion systems, computer and soft-
ware, sensor simulation, navigation, logistics,
and training methodology. I would 1like to
congratulate all authors on their responsive-
ness to the conference theme. Through your
effofts, the next generation of training
systems will be more effective in imparting
knowledge and skills to the trainees. The

"~ exploitation of these new concepts is particu-

1larly important it these training systems avre
to be given a more substantial role in main-

- taining operational readiness in the future.
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