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SUMMARY

The first phase of the study of the Navy Instructor
P ilots ’ Role in the use of flight simulators in fleet pi lo t
training was concerned primarily with reviewing curren t

• training operations and training simulators. The report
revealed that  significant changes have occurred in recent
years in terms of instructor personnel and equipment. Most

• important was the conclusion that simulator instructor
consoles are not designed for training implementation and that
the IP is neither trained in simulator utilization or in
“how to instruct. ” The problems were further compounded b’: ~hc
lack of well defined simulator training syllabi and supporting
documentation.

The second phase of the study has involved the development
and detailed analysis of the IP functions in simulator pilot
training . In addition , the interaction of the Navy Flight
Officer Instructor was analyzed .

A total of ten functions involving 35 sub-functions was
structured . A conceptual console of nine modules which could
support these functions was outlined. The interaction and re-
lat ionship of the Navy Flight Officer Instructor and the IP ‘.s’cre
explored for those weapon systems in which an NFO is pa r t  of
the aircrew.

While the conceptual console module appears to be tech-
nically feasible , some laboratory demonstrations and fie1~ trst-
ing should be conducted before the detailed specification is
written.

rJ 

-------- -~~----



0

NAVTRAEQUIPCEN 76—C—0034—l

FO RE WARD

This is the second report of Project 5751, “The Instructor Pilot’ s Role
in Simulator Training .” In it , the analysis of Instructor Pilot’ s functions
i~ simulator training and a conceptual plan for the design of the instruc-
tor’s console are described.

In a third report, the specification for a candidate design of the
instructor ’s consol e will be presented. This design will be evaluated
experimentally under other Advanced and Engineering Development efforts.

\~~~~~/- ~~~~~~ - /
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PREFACE

The value of the resul ts  of any ana ly s i s  is c o n t i n g e n t
upon the quality of the data which are input. Thi ~. is ~ n r t . ic u l~~r-
ly true when dealing with operational data. Therefore , whatever
success has been achieved must be credited to the many officers
and men in the training squadrons and staff who devoted time ~ind
effort to provide the data utilized in the study. In partic~i1ar ,
the efforts of the following personnel should be recognized .

Mr. James Boiwerk - Commander Naval Air Force United States
Pac if i c  Fleet St a f f , who arranged and coordinated the West coast
visits , and who provided insight into many problem areas.

Mr. R. Goodwin - Commander Naval Air Force United States
Atlantic Fleet , who coordinated the East coast visits.

The Officers-in-Charge of the Fleet Aviation Specialized
Operation Training Group Detachments and their staffs who pro-
vided the data on simulation operations , answered questions
and assisted in our observation of on-going training .

The operation and training staffs of the Readiness Train inc
Squadrons who helped isolate the data requited , comp i ted ques-
t ionnaires, and described training evolutions and problems .

Finally, special appreciation is expressed to Mr. V.
Sha rk~ y, project Technical Representative who prov ided insiqht
into problem areas and arranged the contacts with fleet person-
n d .

‘
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SECTION I

INTRODUCT iON

BACKGROUND

The integration of the simulator instructor(s) into the
simulation instructional system represents a major design task .
As with other man—machine interface problems , it has f r equen tly
rc’cciv,~c1 inadequate attention. Unfortunately because of the
central role played by the instructor in training systems , the
result has directly affected the effectiveness of the devices
and training costs.

Recognizing that the rapid advances in both simulation and
training methodology were also impacting on the simulator inter-
LICe desiqn problem , the Human Factor s Laboratory of the Naval
Training Equipment Center (NTEC) undertook a program to define
the instructor console requirements for future devices. The
overall prog ram was directed to the development of data in four
areas , namely :

a.  The role of the Ins t ruc tor  Pi lo t  (I P) and the Sim u l a tor
Operator (SO) in the use of flight simulators as an integral
part of the system for training pilots.

b. The design of the IP/SO consoles.

c. The degree to which hardware components might be
standardized .

d. The possibility of using the instructor console for
training the instructor pilots .

PHASE I STUDY

A multi-phase approach was taken. The first study ’ wr~s
pr i m a r i l y  directed to :

a. Defining the role of the Instructor Pilot in~i Simu-
lator Operator in simulator supported pilot trruninq .

b . Specify ing the training goals of the instructor (s) in

‘Charles , John P. , Willard , Gene and Healey, George . “ In-
st r uctor P i l o t ’ s Role in S imula t ion  Train in g” , Tech. Report NAV-
TI~AEQtJIPCEN 75—C—0093-l , Naval Training Equipment Center ,
o r l a ndo , Florida , March 1976.

7
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terms that could be used for functional design of feasible con-
soles to the basic objectives of the program .

Data were gathered f rom all  of the Navy Readiness Tra ini ng
Squadrons (RTS) and included identifying the role of the IP in
current simulation and his training for that role. Simulators
under development were also reviewed .

The resul ts, in general, revealed that:

• The IP has assumed the role of simulator instructor in
recent years.

• The role of the IP (and SO) varies with the type of
simulator, weapon system and type of training involved .

• The IP (and SO) are not trained to instruct on simulators ,
either in simulator operation or methods of instruction.

• Simulator syllabi are not designed to simulator training
requirements.

• Instructor consoles are not designed for IP use.

• The Navy Flight Officer ’s (NFO) role in simulator in-
struction in teracts with the IP ’ s role and must be considered tn
console design.

• Modular consoles appear feasible.

In short, the simulator instructor for pilot training is
typically untrained for that job, is not provided essential in-
formation for the task, (e.g., syllabi , scripts, and scenarios)
and is expected to perform at a console not designed for the job.

The study also developed a basic instructor pilot function
flow for the generic role identified.
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SECTION II

PROBLEM

GENERAL

A review of the background of the problem was preserted
in the final report for Phase I. In brief , the role of the
s i m u l a t o r  i n s t r u c t o r  for  p i lo t  t r a i n i n g  has evolved f r o m  the
early non—pilot specialist to the current instructor pilot
concept. Unfortunately, console desi n has not: evolvL cl
similarly. When coupled with a general lack of training in
simulator utilization , the problem facing the current in-
structor pilot is obvious and certainly not trivial. As out-
lined in the first report , the result is not only an ineffec-
t ive use of simulation in the training program , but a ;enelal
dislike and distrust of the technique as a traininc tool.
Although exceptions do exist and steps are being taken to
ameliorate the problem , the Instructor Pilot problem exists
throughout the pilot readiness training program . A major
factor , which is the subject of this study program , is the
poor design of the interface between the instructor and the
rest of the simulator training system , especially the in-
structor ’ s console.

PHASE II STUDY

The repor t on the f irst  phase stud y described the flicht
simulator instructor(s) role in current and projected readi-
ness pilot training . Basic instructor functions were ce-
velopecl . The second phase effort was , therefore , concerned
with a detailed analysis of these functions. A I C V~~ C\% of the
NI- n Instructors (NFOI) role in pilot training was also con—
ducted to ensure that the functional specification reflected
this interaction . Thus , the basic problem addressed in this
stud y was the ana lys i s  an d documenta t ion  of ins truc tor p ilot
functions in simulation training .

~

--- -,-

~
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SECTION III

METHOD

(: -: ~ i’~ A I~

The basic systems eng ineering approach util ized in the
first phase was continued in tHs phase. A 3’-~t of f ive t a sks

~~OS ut  zed to e nouct the analyses and to u~ vciop the functions.Thcse t a ska  were:

Task A Function Analysis

Task B Design Analysis

Task C Alternative Analysis

Task D Specification Development

Task E Documentation

±n addition the first task included the review of the NFOI
icterac~ ion problem . All of the tasks considered the console
req~i irements outlined in the Phase I report , which transcends
[P requirements , including the feasibility of peer and “ self-
training ” concepts.

‘~‘ASK A. FUNCTION ANALYSIS . A detailed analysis of the functions
i i e nt iri (ci in the first phase was conducted . The functions were
structared so that they reflected the different philosophy and —

imp l ementation requirements imposed by console location , e.g .,
integral with or isolated from the student(s) station , and the
diffotont training objectives and requirements of the Readiness
‘Fu/ining Squadron and the Fleet Operational Squadrons. The
ana lyses were carried to the point of identifying basic decision
funct ions and information requirements.

TASK B. DESIGN ANALYSIS . The second task was directed toware pre-
l iminary allocations of functions and development of nodular
design concepts.

iAs F~ C. ALTERNATIVE ANALYSIS . The concepts developed in ask
B were  analyzed in terms of the criteria (IP’ s role) developed
in ~he Phase I report as well as in terms of state-nt-the-art
of con sole design and training technology. The objectives were
d o r ected toward the next generation of trainers a terms o ’ e~ si~rn .
However , consideration was also given to the retrofi t prob lems
f o r  key f unct ions , i.e., those which would produce a s l q n h t l c 3 n t
training-cost benefit if implemented on current trainers.

-
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TASK D. TRADE-OFF ANALYSIS. Broad trade-offs of conceptua l
feasibility and effectiveness were attempted . The obj ctiv&
was to identify attractive alternatives and to structure risk
a r ea S  for further study .

‘lASK E. DOCUMENTATION . The final task was the preparation of
the final report.

REVIEW AND VALIDATION

Visits were made to the major readiness training squadrons
to both confirm the function definition data and to explore the
NFOI interaction problem and requirements. In addition , da ta
on la te  developments in the 2F-l06 , 2F- l l2  and 2F— 1l4  p ro jec ts
were reviewed . The latest Instructional Systems Development (ISD)
data  fo r  the SH— 2 , A6E , E — 2 C  and F- 14 were also reviewed .

11 
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SECTION IV

RESULTS

GENERAL

The findings and results will be reviewe l under ~~nr
t U~ ) CS

(1) Function Breakdown

( 2 )  Function Allocation

(3) Nt’OI Interaction

( 4 )  Module Concepts

The data collected and analyzed in the Phase I st udy
served as the point of departure.

FUNCTION BREAKDOWN

Five general functions were outlined in the Phase I study.
These were :

(1) Prepare

(2)  Brief

( 3 )  Train

( - , ) Evaluate

(5 )  Debrief

As a result of detailed analysis of these functions
during this phase , an expanded set was developed . The revised

~~ in c ludes :

( 1) Prepare

(2) Brief

(3) Initialize

( 4 )  Train

( 5 )  Evaluate

12
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( 6 )  Debrief

(7)  Manage Data

(8) Develop Syllabus

( 9 )  Train IP

(10) Self/Peer Train

While some of the new functions were contained in the
i n i t i a l  breakdown , several new functions were also developed
which , while not inherently IP functions, interact with  the
IP console and therefore , must be considered . For example ,
“Self/Peer Training ” . These functions are prese nted i~ greater
detail in the following paragraphs .

The functions are discussed as IP requirements and are
pa r t ly based on current operations as identif ied in the Phase
1 effort. While it is useful to treat the functions as IP
func tiors , it must be kept in mind that no permanent alloca-
tion to the IP is implicit. The functions, therefore , should
be considered as instruction functions relevant to the train-
ing activities involving the Instructor Pilot ,some of which
may be allocated to machine (e.g., the simulation system ) and
some to man (e.g., the IP).

PREPARE . The preparation function encompasses all the efforts
required to identify WHO? WHAT? WHEN? and HOW? In addition, it
includes the requirements for analyzing the students ’ training
needs and structuring the session to implement a “unique ”
syllabus . It can be subdivided into four major sub-functions:

( 1) Identify Session

(2) Assemble Materials

( 3 )  Review Data

( 4 )  Develop Training Session

Identify Session. This sub-function identifies who and what is
involved . It includes identify ing the :

• Student

• Time of training session

• Simulator to be utilized

13
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• Syll abus hop schedu l ed

• Simulator status

Wit h the exception of informa tion on the readiness o r
status of the simulators , the information is identical with
th at contained in the typical training schedule. Although
the mechan ics  of ~resentinq the information to the IP can F:-
improved , the information required (except for simulator status ’
is curr entLy p rovroiei . The simulator status information is
essential to develop ing the implementation plan. The in-
i O r 1 f l - tt j O f l  needed includes status of both simulation and train—
in~ sub-systems. As was pointed out in the Phase 1 report ,
ex cep t for majo r system failures , e.g., motion system in-
operative , the IP receives little information on malfunction s
or degredat ion s which , although they may appear insignificant
in simulation terms , may be catastrophic in training terms.
This is particularly true in terms of cockpit displays and
instructor displays.

Assemble Materials. The Phase I report pointed out that a
major problem area involved the lack of training session
suppor t materials for use by the IP. Latest e f fo r ts  of some
of the ISD programs which have addressed the instructor pilot (e.~~.
dlt -2 ISD ) have recognized  this problem. However , tile total
simulator syllabus information requirement must be addressed .
The problem is compounded by the variety of simulator designs.

Among the information requirements involved are :

• Student file

• Syllabus hop description

• Scripts

• Scenarios

• Check lists/guides

• Initialization data

• Data recording sheets

• Grade sheets

• Simulation utilization data sheets

• Flight plans

14
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The Phase I study high lighted the problems in this suP-
function by pointing out the general lack o~ reguired infor-
mdtion except for the student file (generally ivr il ab ln at
the training office) and the simulator utilization sheet
(generally provided at the simulator) . In general , althouon
there were many excep tions , detailed simulator training syllabi ,
scripts , scenarios , check lists , performance data sheet s , €-~ c .,
are not available. However , early ISD models did not pi~OVldL
for explicit allocation of training objectives to simulators.
Therefore , the deficiencies outlined above can be expected to
continue in operational simulation training programs until the
ISD models currently under development can be implemented into
these programs.

Review Data. Unfortunately , much of the information requireu tot
review is not available as pointed out in the Phase I report.
Student grade sheets for simulator training are not oriented to
the synthetic situation and the potential for objective assess-
ment . The syllabus is flight oriented and so does not provide
the IP with detailed data on objectives and techniques to exploi t
the simulator ’s capacity to acheive these objectives. The syllaaua
should , for example , provide explicit delineat ion of :

(1) Training objectives

( 2 )  Performance cr i ter ia

( 3 )  Hierarchical  p r io r i t i e s

( 4 )  Implementation procedures including the use of

~1er~io,~stration , record — replay , freeze , parameter locks , reset,
and reinitialize .

These data when reviewed in connection with student history
and simulator status form the background for the training
session development.

Develop Training Session. The most important sub-function in
preparation involves the actual planning of the training session
or hop and designing it to meet the needs of the student. The
Phase I report concluded that the shortcomings in existinq syl-
labi , support materials and IP training resulted in this sub-
function being ineffectively conducted at best. The quality of
the information assembled in the first three preparation sub-
functions , i.e., i d e n t i fy, assemble and review , determines the
quality of the output of this sub-function.

15
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‘rho deve lopment  t a sks  i n c l u d e :

a.  In d i v i i l a a li z e  s yl l a b u s  to s tuden t s ’ n d s .

b. Modif y in i t ial condi tions as required .

c. Schedule and program malfunc tion/emerge ncies.

e. Structure controller functions

e. Develop tac t ica l  scenarios.

f. Format demonstrations .

g .  S t ruc tu re  performance measurement requirements .

h. Structure display and control requirements.

i. Rev iew contingencies , i.e. ,

• crashes, missed procedures , unacceptable
per formance

• simulator emergencies , e.g. , f i r e , loss of
communication , hydraulic malfunc tions

j .  Outline briefing sessions (both st udent and tra in ing

staff)

~u1rnnary. The ‘~reparation Function was sub-divided into four
sub-functions. All reflect activities in w h i c h  the IP must pre-
par’- himself to conduct a simulator training session. The tasks in-
volved are not trivial an~ the intorrnat ion requirements are
ex tens ive. The success of the training session is highly con-
t i r i qe n t  on the thorough completion of preparation activities.
As poin ted  out in the Phase I report , much of the required data
does not cu r r e n t l y  exis t  or is not in a usable format . Figure
1 summarizes the Preparation Function .

BRIEF FUNCTION . Two important sub-functions are involved ,
namely briefing of the student and briefing of the training
support staff who will be involved in the training session .
The critical data to be included in the student ’s brief are : •

• planned evolution

• learning objectives

• performance criteria

16



- -—-~~~~- - —~ -.-- - -- --- ----- ---- --- - -~ - - -

NAVT RAEQU IPCEN 7 6 - C -0 0 3 4 -l

.-1 U~o c
~ 0
._J

0 C (I)
o o u ~ -i

0 0 0
(‘~ ~ -~~- -- ~~ U~-J _ I C

o O~~~ ~- (~~~C 0
.0 - -

~~~~~~ C — i - ~~c
I ~~~~~-iJ L~. O . C~

- - ’-’
I C (t CJ~ ~-. U~~ C~~-~N •.-4 ‘—~ 0 C~~~0 w e  a.

r-~~~~W E  0~~~
~~~C C  (J~~ Q) t~~ W C 0 0 . 0
0 .~~~ 0 q ) C~~~~ U) V ~~u~ u o  0
‘0 ~~~~~~~~~~~~~~~~~~ ~~c)0 tIJ

‘ c • ‘ 4 > - ) O - , - ~~O W O 4 - )  ~- i ~~~-)
~~~~~C

in
I ~~~~~~~~~~~~~~~~~~~~~~~~~~~

-~
~~~~~~ 0~~~~~~~~~~~~~~~~0 CJ)~~~~C/l~~~~O

~~~~~~~~~~~~~~~~~~ 

S ..

.4J Q~~0

u) O cI) C
0

_________ 
.0 O-~w o  0

U
0

z ~~~~~~~
O ~~~~‘-~~~~~~ Z
I-I > E-’ 0 C

rJ) (fl C/) C
o ~~O (I) E—’z • ••  0 U 4

___ ____i U ) . ~J rj)
W r ~~.0

Z 0 (11 El
O (~i ~~
1-4 ‘0
El ~~~O C ‘00) 0.~ ~~~~~~~~~~--~~~~in U, U

P_I fl 4-1 U , i n N Q~~~~..-4 r--l
U, 0 -’-4 •~~~ O . 0 -~- J 0 ~4J 0 t f l .

~~~~~~~~~ J U , (~ 0
C . 0 O~~~ (~~~~ N O

I w~~~~~~~~~~~~ ,-1 Q ) •~~~‘0 H O  o i 1 0 r -~~to
- -

(1)- El -4J >, 0 0 . 0 C(~~~~~ O ,-1

• . . . . .•S•S
P_i
0

_ _ _ _ _ _ _  .0

0 ~~~~ 4J

I I C
w

Z u )  I
I O.~. (I)-

C.fl 1) U) U)

L____ _ _
~__i S... .

17 

—------ - -



__

NAVTRAEQUIPCEN 7 6 - C -00 3 4  -l

• emergency p rocedures

• simulator discrepancies /characterist ics

• planned use of training con trols , i.e.,
Freeze , Reset , Repl ay ,  Demonstration , etc.

• c o m m u n i c a t i o n  procedures

• flight plan data

The b r i e f i n g  for  the support  s t a f f  w i l l  va ry  w i th  the
nature of training session and the staff. If additional in-
stru cto r personnel are involved , the briefing must include
explicit definitions of training responsibilities and m t  r—
actions and the approach for achieving the required integra-
tion . In any case , the br ie f i ng must  review the p lann ed
eve] ttion and contingencies.

~‘\ more detailed review of the instructor interaction
p roblem was completed and will be summarized under a separate
subn ’’tion .

I~~ 1 T I A J i Z E  FUNCTION . The initialization function involves all

~f the actions required to prepare the simulator for training
W i l l o t  en 15 wi L a t he  student(s) in the cock:, it. The function
log icall y subdivides into three sub—functions , i.e. :

(1 ) onfigure simulator

(2) Initialize f’imulator

(3) Establish i~eadiness

The first is primar ily concerned with mechan i cal aspects,
i.e., positioning switches , breakers , controls , etc .  The
second is concerned with entering the initial conditions of the H
simulation into the system , an d the last, w i t h  f i n a l  overa l l
r eadiness checks.

le nt ijjure Simulator. Three tasks are required to configure the
s i m u l a t o r .  They are :

( 1)  t m f iq u r e  s i m u l a t i n sy stem

(2) Confi gure crew station

( 3 )  Configure IP console

A l l  I r e  s i m i l a r  in being d i rec ted  to c r e a t i ng  a st a n d ar d

18
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system configuration as a point of departure . The first is
directed to ensuring that the simulation system is ready and
in a “stand—by ” or “idle ” mode of operation . It involves
establishing that the correct program is loaded and the
computer(s) is in the training mode; that the support systr’ s
s uch as motion , land mass and visual are functioning , ‘zeroed”
and ready ; and that the computer peripherals required for the
session are in the proper mode and also ready .

The second task involves  ve r i f y ing  or es tabl ish ing the
standard confi guration of the crew station. The configuratLon
E r p ilot training will normally reflect the post-landiror
(
~h(CkliSt.

The third task is concerned with configuring the simulator
conso les. Al though it approaches the initializa tion function
in activities , it can be separated in terms of objectives. A s
pointed out earlier , configuration (as opposed to initializa-
t ion) of the console is concerned with establish ing a common
po int of departure for the initialization activities. While
th ey could be combined , the result would dictate that every
d i splay and control be incorporated in the initialization
piocosS , a process which is more concerned with establ ishing
speci fic or unique conditions rather than a common set. Thus ,
(lata tor the configuration check are typically contained in
the simulator utilization manuals whereas the initialization
data are contained in the syllabus. Included in the confLjur-
at ion tasks are clearing malfunctions and overides , setting
di splay s and modes ; in short checking each switch or control
and display to achieve a standard pre-initialization co~ so1e
configuration.

~ t 1 L t i a i i z e th mu 1at or .  Three tasks arc involved in initi ali : in g
1 :; I Ir~:1a t io r .  All  are concerned with modi ~ying the standard

configuration (achieved in the preceeding configure sub-func-
t L n r ~~) to meet the specific requirements of the planned train-
m g  miss ion. The size of the task varies with the computer
program sophistication , weapon system complex ity, air crew
chi racteristics and support instructor/operator personneit .

The first task is concerned with entry of all initial
conditions data. TO the extent tha t al l  or p o r t i o n s  of these
data are already resident in the computer , the task is
s i m p l i f i e d . In any event , the data  w h i c h  may be en te red
include :

• aircraft configuration and stores

• aircraft location (inc l uding attitude , altitude ,
heading and speed , if air b orn e ’

1)

~

----

~
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• env ironment (s) — ceilings , visibili ti es ,
temperatures , winds , ma gne t i c  v a r i a tions , t u r b u l e n c e, a:.d ocean
oriaricteri stics

• radio/n ay aids - location , character ist ics, and
( I a ( ]r a d a ti o n

• t argets - -  locations , speeds , characteristics , and
tv i or

• mal func t ions/ emergenc ies

• airfield(s) — locations , charac teristics , and facil-
it -i Os

• carrier(s) — types , locations , speeds , character-
istics , sea state , and degradation

• display selections

• prin tout selection

• plot selection

The second initialization task is concerned with insert-
inp pre—programmable events and their triggers. Where pre-
programming is minimal , pre—selecting for simpler activation
is possible and included . The typical data included in pre-
programming are :

• variety of reset positions , e.g. , in fl ight , carrier
ii r fic ~I d (s) a nd the i r  cha rac te r i s ti c s

• radio/nay aid facilities and characteristics

• malfunctions/emergencies

• demonstrations

• changes to performance recording/monitorino

• changes to environment(s) - weathe r , turbulence , ann ~:1 n n ~

• changes to targets  and b e h a v i o r  d e ; r t i i t  ion

• new targets , characteristics and b -Parl or

I’hese data are generated dur~ nq the here lopme r Sat-
function of the Prepare Function and ir ise from t b t ’ sic
simulator syllabus , IP inputs , and tra ining mod tl s ( t  ava:~~ it le).

20
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The third task is concerned wi th initialization of ~he
crew station. This task varies with system and crew size. 1m
i nvolves making those changes to the standard crew station ~UI~~~
f i guration (achieved in the configure Sir:iulato r Sub—tunction )
required for the t r a i n i n g  m i s s i o n .  Thre-a types  of changes are
generally required. The first are changes which impiaqe or the
student pilot, e . g .  , p l ac ing  switches , breakers , etc. , in in-

correct or degraded mode positions. These are part of the
developed training syllabus. The second are those changes re-

~1uired to utilize the cockp it with other air crew personnel“ m i s s Ln g ” e.g., the NFO in the F-l4 , F—4 , A-6 and the co—
pilot in the S—3 , P-3 , SH—2 or SH—3. The “setting s” are those
required for p ilot training with the IP simulating the missing
crewmen . The third involves those changes in the cockpit
controls required to align the cockpit and the initialization
data . For example , when the initialization is an in-fli ght
cond ition , the throttles must be advanced to match the power
“ simulation condition. ” Aircraft configuration controls , e.g. ,
wh eels , flaps , brakes, and wing switches and levers mu st be
positioned to agree with initialization conditions. Unless
this synchronization is achieved , the initializat ion data will
be correspondingly altered to agree with the cockpit upon
activat ing the simulator system . The results are generally
catastrophic for tra:ining , i.e., the planned mission cannot be
f lown and o f t en  results in a “crash” because of an unflyiblc-
condition , e.g. , stall because of gear and flaps out , swept
wing and engines in idle at final approach fix.

Establish Readiness. The final s u b-f u n c t i o n  ~ n the ini thi i~~za—
t i on  process involves the “GO — NO GO” checks f o r  v e r i f i c a t i o n
of readiness  to s tar t  the t r a i n i n g  m i s s i o n .  The f u n c t i o n  is
t y p i c a l l y  we l l  performed in c u r r e n t  s imul ator  t r a i nIn g  opera-
tions. Although the details vary with characteristics of the
system , they include verification that:

• student(s) are in the cockpit with required safety
equ ipment in place

• area is secure and safe

• support material (scripts , scenarios , and data sheet ~~)

-~ ie available

• other instructor personnel are in position

• communications with the support staff and student
have been established

• ramps/supports , etc ., have been retrac~ I-d

• initial conditions have been entcren

~~-~~_-~~~~ ~~~~~~ _
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lii s i - n t , the task typ ically ends with the training
s’ st~ ii~ in the “ I- reeze ” condition with:

• motion system erected

• visual system aliqo -d and operating

• initial conoitions set

• ciiicr’ w preparen to take control

~; inIIra r . ‘t he Initialize Function achieves a “ta i loring ” of
the - wnl .m L io n system to meet the unique needs of the s p e c i f i c
train ing mission to be executed. The first step places the
simulator into a standard configuration in terms of both soft-
ware and h ar d w a r e .  The second step modifies the standard con-
ii ’~iui ation as required by the specified condition of the sy ila-

~n; mission . The third task is a final verification that the
;ystem is ready for training . It includes checks for both
safety and readiness.

TRA IN FUNCT ION . The basic operation of the simulator occurs in
th e ‘rrain Function. Although the allocation of functions
between instructor and simulation system vary significantly

irr ~~rig ex isting operational trainers, f o u r  bas ic in str uct ion
sub-functions must be accomplished . They are :

(1) Control Simulator

( 2 )  lonitor Performance

(3) Instruct

(4) ~ecord

These sub—functions , unlike those in the previous function s
which were performed sequentially, can be and are typically
p- r n u r m c d  simultaneously and repeated -as necessary .

Pe r fo rmance eva lua t ion , because of i ts importance , has
b - : ’  i ’Jen~~i f ied as a separate function even though much of
the act ivity occurs simultaneously with the Train Function.

(‘o:rtr ol Simulator. The control sub—function has been d iv i de d
Th~t~~~nTie task~T Two tasks are trivial (or should be) in that
I - t i ” y  invo ’ve i d  ivating and deactivating the simulation system ;
one is a simulation task , five are training control tasks and
eni’ is i monit or task. They are:

• activate simulation systems

22
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• provide interacting manned system simulations

• activate—deactivate emergencies/malfunctions

• select and activate demonstrations

• set and select replay

• f r e e z e

• initialize and reset

• monitor safety

• deact ivate  t r a i n e r  at end of session

‘l’he activate and deactivate tasks are straight forward ,
providing the training mission has been well planned .

The support ing simu la t ions  of interac ting ma nned sys tems
can ama ypically do involve a sizeable task . The Phase I
repor t summar ized  this  task in a f low char t  which  is rep rodu ced
as Figure 2, and illustrates the magnitude of the problem . The
information required for this task is contained in the scripts
and scenarios developed ea r l i e r .  The per formance  r e q u i r e m e n t s
can impose severe problems if the student is expected to “hear ”
different human controllers , aircrew and instructors and if
targets are expected to respond intelligently and interactively.

The basic training control function for emergencies/mal-
func tions , demonstrate , replay, reset and f reeze are simple in
terms of activation , but complex in terms of decision require-
ments. The information required is found in two other fanction s ,
i.e. , the detailed syllabus developed in the Prepare F-unction
and the conclusions reached in the Evalua te Function.

The monitor safety function involves ensurinq that other
personnel do not enter hazardous areas such as the motion plat-
form area , and that general safety items such as fire and
mec~ anical failures are monitored .

The Control Simulator sub-function , thus , includes a set
of activities concerned primarily with actual training control
of the s imula tor  and the control/simulation of interacti ng
manned systems .

Monitor Performance. The Monitor Performance sub—fuact:ian
while directed primarily to student performance is also con-
corned with simulation system performance . The task involves
measuring performance and is important to other T ra i n  Sub-

23
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functions (e.g. , Instruct and Record) and to the Evaluate
- ‘unction. The specific monitoring or measurement- strat s:-:
should have been iden t i f i ed  d u r i n g  the Prepar e  Function .

Four separate  tasks are involved .

(1) monitor student procedures

(2) monitor student contro l technique

( 3 )  monitor sk ill level

( 4 )  monitor s imula t ion system p e r f o rmance

Student performance can be structured under a variety of
hierarchies or taxonomies. The procedures , con trol , and skill
breakdown is one which has proven u se fu l  in sim u la tor tr a i n i n g
performance measurement stud ies. 2 It gro ups data into catego ries
useful for evaluation and debriefing since it divides perform-
ance on the basis of:

(1) Doe s the student know wha t to do ? (Procedur es)

( 2 ) Does he know how to do it? (Technique)

( 3 ) Has he reached the required performa nce level ?
( S k i l l )

Regardless of the scheme employed , relevant da ta must be
samp led during the session to permit evalua tion of the st uden ts ’
performance . This sub—function is concerned with sampling (and
processing) of those data . What and when to sample was identi-
fied dur ing the Preparation Function .

Simulator  performance moni toring is required to detect
simulator degradation which might affect training or necessi-
tate contingency training plans. Loss of motion , visual or —

cockpi t displays for example , could have a serious impact on
a weapon system t ra in ing  mission .

[ns truct. The instruct sub—function involves a wide set of
tra in ing tasks or techn iques which are grouped under four tasks.
Again , a wide variety of alternative groupings are possible.

~~~~~~~
- Charles , John P. and Johnson , Robert M. “Au tomated We apon

System Trainer : Expanded Module for Basic Instrument Flinht Man-
euvers. ” Technical Report 74—C—0l41-l , Naval Training Equi pm ent
Center , Orlando , FL (in printing).
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;‘hose outlined are:

(1) prov ide feedback data

( 2 )  critique

(3 ) correct p rocedures

( 4 )  provide technique data

In short , they are concerned wi th providing the student
infoenit ion on:

( 1) How well he is doing .

( 2 )  What he is doing wrong .

( 3 )  How it  should be done.

(4)  Al ternative or better techniques (especial ly
for  t a c t i c s ) .

Data inputs include the detailed syllabus , performance
c r i t eria , arid performance monitoring data as well as data from
the Evalua tion Function . The outpu t is exp l i c i t .

Record . The record sub—function includes both short term
r~~n age (training session) and long term storage (student/
o f f i c e r  personnel j a c k e t ) .  The data to be recorded can be
clus tered under four  categories .

( 1) data for  feedback

( 2 )  data  for  s imulator  t r a i n i n g  control

( 3 )  dat a  fo r  debrief

( 4 )  d a j  fo r  records

The i i t a t - h~ recorded were i d e n t i f i e d  in the  developed
~~il .~~ l sy I l i b . s , samp led and processed in the performance

;I,~~~ 1 j t r b ~ ~Im i I - t 1 n c t i o e , a r - I t then sorted and o u t p u t  accord ing  to
tin’ neeus ide- m t i  f in d  above .

~ uirrmar~~. Th e Tr a in Func t ion  is concer ned wi th  the ac tual
operati o n of the simulation system . It includes those sub-
f u n c t i ons concer ned wi th con t ro l l ing  the s imula tor s, monitor ing
or measuring student performance and simulator performance,
basic instructing tasks and output or recording of results.
The suh-fui:ctions are interactive and non-sequential. They
are comp leted when the student achieves criterion performance

26
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or the training period is over. In general , the i n f o r e  ion
requirements are provided by other  sub— fwict inns . The
cha rac t e r i s t i c  of the f u n ct i o n  is best c t c s c r i h - i  is t ime
implementa t ion  of the detailed t r a i n i n g  m i s s io n  ~~i 3 f l .

EVALUATE FUNCTION . Per formance  e v a l u at i er  ~s di f’ E’rentiat~
from the Train Function both because of its impu- t ance and
because of the basic differences between control/sara urocessinn
(Train Function) and data analysis/evaluation which is the
objective of the Evaluate Function . Six related sub-funct1o: s
were identified . They are:

(1) monitor relevant parameters for each mission
segment/phase/ leg

(2) establish relation of performa nce to expect ed/
requi red performance envelope

if , ( 3 )  below criteria , diagnose problem

( 4 )  select instruction technique to app ly

(5) revise training plan as required to impleme nt

(6) brief student and support staff as requ i red
and proceed

The Evaluate Function is, at least for the near future , a
classic decision function in that  a course of act ion mus t  be
selected in the face of some u n ce r t a i n t y  as to the opt imum solu-
t ion . As such it is heavily dependent on the c h a r a c t e r i s t i c s  of
the data and their  processing.  The o u t p u t  is a syllahus ~d~~~ted
in near real time to the performance and training needs of the
student.

The information requirements include the detailed learning
objectives , and performance requirements identified in thL
Prepa re Function , the performance monitor data developed ir. the
Train Function . Diagnostic models or diagnostic capanil~~ties
wh ich can relate the results to the dynamic learning process a:md
forecast  or predict s u f f i c i e n t l y  to permit  r e s t r u c t u r i n g  t h e
training mission are required .

DEBRIEF FUNCTION. The Debrief r unction is the last se u- ’-~~..~~i
function of the basic simulator training session , i.e.;

Prepare
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Brief

Initialize

Tra in

-ç

Evaluate

Debrief

Two tasks are involved , i . e . ,  d e b r i e f i n g  of the s t uden t
and debriefing of the simulator support crew .

Debrief Student. The student debriefing can be divided into
six tasks.

( 1)  o rganize  data for  d e b r i e f i n g

(2 ) assemble debr ief ing ma teria ls

( 3 )  review problems wi th s tudent

( 4 )  review learning objec tives wi th student

(5) review training status with student

( 6 )  ou t l ine  recommended act ions wi th  s tudent

The f i r s t  two tasks are preparation for the debriefinc; and
i nvolve  p r i o r i t i z i n g  or s t r u c t u r i n g  the d e b r i e f  and a s sembl ing

mat erials  such as p r in touts , plots , plans and notes. The last
f o u r  tasks encompass the actual  debr ief  and are  aimed at
clarif ying for the student what he was expected to do , wha t he
did wrong, what  his progress was and any recommenda tions to
he lp the s tudent .

The Debrief l-’unction is s imilar  to the Eva lua t e  Func tion
in being diagnostic and decision oriented .

Deb r ie f Simulator Crew. The second part of the debri ef function
Tnvolvcs debriefing the support crew , both other ins tr u c t ors
and the operators. The objective is to r ev iew the  t r a i n i n g
evol ut ion and management  problems w hi c h  aro se a s well as
functions and tasks which were well done . in addition , the
debri e f function is utilized to summarize simulator discrep—
ancies and operating problems .
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~-iA:ti-Gj DATA FUNCTION . Three sets of data or associar~-ci w
s im ula tor u t i l i z a t i o n  in pilot training . These are:

• Student Data

• Simulation System Data

• Training Data

The development and management of these data alrhou-d .
not entirely IP functions are logically part of tan
struction process and should cc addressed as par -: of Lh-~problem.

Student Data. Information on student performance is recjuired
for two different purposes. Although a single data file
could meet these demands , current and near future training
system designs indicate that end ust ru may not have access
to a common data bank. The two requirements are for :

a. student files/jackets

b. simulator training files

The s tudent’ s jacket requires data compatible with
performance from other training media including in-fligh t .
The data must follow a format which is mean ing ful and
compatible with other scoring/grading systems .

Simulator training files contain the detailed perform-
ance data which can be developed uniquely in the simulator
and can be used to diagnose and adapt the simulator syllabus
to the student ’s needs.

Simula t ion  System Data. Two types  of data on ti me simu i ILI CS
system are required.  They are :

a. simulator utilization data

b. discrepancy data

The utii i~ ation data is normally prepared b y the S i m u i l t o r
Operator (SO) for resources management. The discrepcanry data
es t ab l i sh  the readiness of the t r a i n e r  f o r  the nex t  tr a :nin; ses-
sion and maintenance/repair requirements. The IP i n p u t  ~s ~ar-
ticu la ry  important to identify traininq function discrepan~~ie s.

Training_Data. Data are requirea to permit the evaluat ion or

simulator training and includes identification of s t u i i t , in-

s tr u c t o r , s p e c i f i c  s y l l a b u s  and r e s u lt s .
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~oV Id. )t SYLLAI3LS ~ U’-JCTTO~ The din j al c.a L : utel CSfi proviun tie
e a b i l i t n  of s t o r inq  s y l l a b i  fo r  r call wtn-n needed . It can
aL;o pm vide ~ l m~ capabi li t’. to mslif-: and  u pd at e  the sy l l a bu s

w;ii cj, wa: ; stored.  in i  s r a l u i r e m e n t  cons~~st  s of f o u r  sequen—
i- i t a s ks :

( 1 )  I d e n t i f y  the  changes

( 2 )  Format the changes

(3) Implement the changes

(4) Validate the changes

The IP m u s t  be i n t i m a t e l y  involved in the f i r s t  and last
t a s k s .  W i t h an interactive - cerminal and user language , he
c~i r  m e i d i l y  p e r f o r m  a l l  f o u r .  In f ac t , t asks  2 and 3 become
t r i v i  m l  i f  modern computer  technology is u t i l i z e d.

The c han g e s  are of two types .  One is concerned with
r i m - e ; ; e s  r equ i r ed  to a l ign  the sy l l abus  wi th  the system and
t a c t  I - ‘ i l i ; l a g e s .  The second is concerned with improving the
t i m i n g  eft e c t i v e n e s s  of the syl labus .  The la t ter  draws
heav i ly on the data processed in the i’-lanage Data Function.

T k / 1N  I F  FUNCTION . The Phase I study concluded that the rrcst
critical problems in the utilization of the Instructor Pilot
i n  s i m m u i tor training were :

a. The lack of t r a i n i n g  in how to e f f e c t i v e l y
utilize i- he simulator.

b. The lack of standardization in syllabu s
imp lementation .

While other factors such as poorly composed syllabi
and lack of training on “How to Instruct ” contribute to tne 

-

problem , the simulator utilization training must be provinas
i i  the simulator is to be an effective media. The simulator
i Lseif provides the basic tool for this training . The sue-

functions to be provided include:

a. Simulation (“peration

b. Simulator Training

c. S imula to r  S y l l a bu s  r evclopment

d. Standardization Training

I 10 
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Simulator Operation. The first sub-function includes the
tasks required to teach the IP the basic operation of t he
simu lat ion system or tha t por t ion  of the device  w h i c h  he wi~~J
utilize. The training includes :

• console familiarization

• console operation

• operating procedures

• syllabus implementation

Simulator Training. The second phase of the IP training is
concerned with unique simulator training capabilities and
prob lems . The task addresses the differences between fliql .t
arid simulation training capabilities and how to utilize the
s imulator ’s training functions . Four tasks were identifies .
They are aimed at providing the IP training in:

— 
• training function usage

• training techniques

• evaluation 
- -

~

- 
• simulator instructing -

Training function usage refe rs to the unique trainin~
controls available on modern simulators. These include
f eatures such as :

• i n i t i a l i z a t i o n  to any po in t  in the system ’ s
performance envelope

• record and replay of student ’s flight

• demonst ra t ion  of good or bad p e r f o r m a n c e
with the student in the cockpit

• reset and r e i n i t i a l i z e  to any  p o i n t  in the
enve lope

• f reeze  and f l y  out/rese t  and f l y  out

The objective is to teach how and when to u t i l i z e  these
features effectively.

Training techniques refer to the use of s e l e c t L - i  t r a i n i n g
approaches  u s i n g  a s i m u l a t or .  I t  should i n c l u d e  t r a i n i ng  in
the importance of specifying training objectives , 1-er - --ns,i- 
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ci i t :  i s , to i ’cj b i ck , part task training , an d adap tive tr a i ni n g .

Training i n  evaluation of student performance is particu-
larly impor t  a n r  for  the IP ( w n o  is a lso a F l i gh t  l u st r ~~c- - r) t ar
two major reasons. First , the simulator system can p r o v i de  the
TP w i- n  a woo I th  of data on student ter focnns; cc rang~ n !, for
e \ s o p ie , f rom time plots to s t a t i s t i c a l  analyses of tactiCal
e r ro r s .  Second , the s imu la to r  ~s not an airp lar e , and r e q a r u~less of the real ism ach ieved , the student ’s performance m u s t
be p laced in  t h i s  perspective .

S i m u l a t o r  in s t r u c t i n g  provides “ hand s-u: -; ” t r a i n i n u.
“ simulated s tuden t ” and an instructor training syllabu s are re-
juired . The I n st r u c t o r  Pi lot  i n s t r u c t o r  f u n c t i o n s  are iden-
tical to the training functions desc ribed in the prev ious pages.

s ;m s  lat e r Syllabus Development . T r a in i nc i  in how to dc cl a; and
i m n U ~m o n t  1 simulator training sy l l a b u s  conc ludes  the IP trat ring
fu ct ion:. As ide from the mecho;: i cs of using an interacti”c ter—
lii i i - i l , t i e  r equ i rement  and procedures for syilabus con fi en a t i  on
control arc included.

S t i d ur d i z a ti o n  Tra in ing.  This sub-function provides instructor
st a a ! ;r d i : o at i o n  checks in simulator training . The function re-
quires checks of both IP syllabus implementation and student
t P t  evaluation . The simulation sys tem can be utilized fo r this
t ; m n ction .

SF:LF/PFfEl~_TRAIN [- ‘UNCTION . The use of the simulation system by s tu-
d it s  w i t h o u t  a: IP  a t  the console  ca:; i nc rca sc-  at ;  i i  :-:ation O f  t i ~c
dev ice and decrease instructor requirements. It is included as
an instructor function since several “instructor ” capa bil it ies
m u s t  he incorporated in the instructor console to permit this
m n - u  of nperatiun. . This is particularly true if training effec—
t i~ - - ;c ss is to he achieved . In fact , a limited automated in-
st ruc -t - or function must be implemented . The sub—functions re-
iu m r  -U d i e :

a. Basic Simulator IP Functions

b. Syllabus Lockouts

a~ Performance Lockouts

Er : n - hui t i on critical simulator controls must be provided in
t b  c o cK p i t .  These include the function of Start/Run , 1-’ree.’c ,
H -se t , ‘In a ininq Mission Selection , Demo Selec ti on , Record Replay

(1 I:merqency cont :ols.

kisic S i m u l a t o r  IP F u nct i o n s .  t i m e  s e q ue nt  i - i l  t r a i n i n g  f ; i a c t i o n s

t_________________ 
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pr -rented in the proceeding pages are  r e q u i re d . I f o w c \ — er ,  ~:;( V
- ‘ i t :  and should be min imized  to the practice objectives of tb-
Self/Peer Training Function . The sequential training functions
include :

a. Prepare

b. Brief

c. Initialize

d. Train

e. Evaluate

f. Debrief

In addition , the Student Data and Simulator Data sub-
functions of the Data Management Function are required.

Syllabus Lockouts. Although data indicates the technical feas-
ibility of implementing Self/Peer training in a practice mode,
i t is not clear, for example , that new skills acquisition can  be
-accomplished . Therefore , a syllabus lockout should be incor-
po rated to preclude the student “getting ahead” of the IP
controlled syllabus or attempting maneuvers or missions b- -
fore he has acquired the prerequisite skills under IP guidance.

A second type of lockout is also required to ensure that
the syllabus lockout cannot be bypassed. This recuires a
student file lockout tc prevent the student from altering his
training record or from accessing other record s wi th in st ruc tor
data.

Performance Lockouts. To ensure that Self Peer train inc :ecs
not result in the acquisition of undesirable ensformance , a
“per formance ” lockout sub--funct ion should be implemented . This
requires that the system monitor the students ’ pe r fo rmance and
stop training when errors are repeated and the d i a q n e;tic S\ A-

ten:; cannot solve the problem when acquisition flegrad -s below
some value . A similar lockout for the unnit re l sens , i.e.,
achievement of beyond criterion performance is required to
preclude “learning to fly the simulator ” as opposed t~ l e a rn -
ing to fly the weapon system and to permit efficient use of th~
training resources.

SUMMARY . Ten functions have been analyzed to p r - r i d e  t i - i t . - IP
functions in simulator t r i i x i i s 1 .  N - a ll :otion f f u n c ti o n s  ( i - c
IP or simulator system) -ire rap l i d  in t h i s  a n a l  sis -r-n’ p-t f r
the Self/Peer Training Function which requires -i t least a
partial automation of the IP functions. App - nl : x  A c o n t a i n s  a
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detaik)d list of the functions and related requirements.

F’UNC’I’ I ( IN ALLOCATION

Ti ial  a l loca t ions  of the IP functions wore made. Be-
cause of the wide variety of the current generation of train-
ers  and of the roles of the IP as a f u n c tion of d if f e r e n t
systems (see Phase I report) only a generic allocation was
iinalia~-; i . While the result is conceptually feasible , demon-
stratioris of technical feasibility are required for some allo-
cations. In addition , field trials of the acceptability of
the  cevised role of the IP and the t r a i n i n g  impl ied  need to
be u n d e r t a k e n .

Several assumptions are inherent in the allocation and
reflect the results of the Phase I effort.

Assumption I. The simulator IP will also be a flight IP ,
i .e . ,  he will not specialize in simulator training.

Assumpt ion  II. The allocation must reflect at least the
c o n s t r a i n t s  imposed by exis t ing technology and that which
mi jht be available in the near future (5 years)

Assumpt ion lit . A mix of training media including fl ight
w ill be utilized in pilot training.

The first assumption generates a practical design con-
straint in that the skills developed by the IP for flight in-
stiucting should also be used in simulator instructing. At
the m i n i m u m , they must  not c o n f l i c t  or t r a n s f e r  n e g a t i v e l y .
Thu s , t he IP ’ s ability to evaluate student performance in
fli g ht and structure remedial exercise should be exploited
in the simulator . The implication is that the information
ut i lized for inflight evaluation , for examp le , should be pre-
sented similarly in the simulator to capitalize on that skill.

The seco nd assumption contains the leve l of automation
to be considered .

The third assumption permits the simulation training
system utilization to be optimized . Knowledee and  s k i l l s  more
o t t  iciently taught with other media can be designated as pre-
requisites for simulator training . The syllabu s implications
il( ~ obvious .

An e~sumption which does not need 
formalizing is con-

cerned w it h the ef f icient use of personnel . It was a s s un I t - i
that if an IP is required for any re ason , th’~n the allocation
should proceed to utilize the IP “full time ” by alloca t m n s

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - 
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him add i t i ona l  f u n c t io n s  based on au toma t ion  costs and IP
t r a i n i n g  costs.

Within these limited constraints the allocations outline-i
in Table I were developed.

TABLE 1. ALLOCATION OF TRAINING SU}3FIJNCTIONS

Alloca t ion

Func t ion/ Subfunc t ion  I n s t r u c t o r  S imula to r  Sys tem

1. Prepare Function
1.1 Identify Session X
1.2 Assemble Materials Supports X
1.3 Review Data X
1.4 Develop Training Session X Supports

2. Brief Function
2 .1 Br ief Student X Support s
2.2 Brief Simulator Crew X

3 . In i t i a l i z e  Funct ion
3 .1 Configure Simulator X
3.2 Initialize Simulator X Supports
3.3 Establish Readiness X

4. Train Function

4.1 Control Simulator Suppor ts X
4.2 Monitor Performance Supports X
4. 3 Instruct X Suppor ts
4 . 4  Record Supports X

5. Evaluate Function
5.1 Mon itor Parameters Supports X
5 .2  Performance in Limits ( ? )  Suppor ts X
5.3 Diagnose Problem X Supports
5.4 Select Remedial Technique X Supports
5 .5 Implement X Supports
5 .6  Brief  Crew X

- 6. Debr ie f  Function -
,

6.1 Debrief Student X Supports
6.2 Debrief Simulator Crew X

7. Manage Data Function
7.1 Student Data Suppor ts X
7.2 Simulation Data System Supports N
7. 3 Training Data X

~~~~~~~~~~~~~~~~~ 
____
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TP~BLE 1. ALLOCATION OF TRAINING SITPFUNCTIONS (cont,)

A llocation

I n s t r u c t o r  S imula to r_ System

8. )cv~~lop ~
- ‘ -  i i  tb-us i - u : c t i on

8.1 I d e n t i f y  Changes  X
8 .2  Forma t Changes X Supports
8.3 Implement Changes X Supports
8.4 V a li d at e  C han q e s  N Suppor ts

q~ ~‘ratn IP I-’u n ct i o n
9.1 Simulator Opera ti on Suppor ts X
9 .2  Simulator Tra ining Suppor ts N
9.3 Sim u lat o r  Sy l l abus  Development  X
9.4 Standardization Training Supports N

10. Self/Peer Train Function
10.1 Basic  S i m u l a t o r  IP F u n ct i o n  N
10.2 Syllabus Lockouts X
10.3 Performance Lockouts N

Of the 35 subfunctions involved , 16 have been assigned
primarily to the simulator system and 19 to the instructor (IP
or Instructor Pilot Instructor). The system supports the in-
structor in 11 f unct iorn and the instruc tor supports the system
in 11 functions .  The re fo re , the interaction between man and
machine is extensive . Most of the support functions of the
instructors are “by exception ” type , i.e. , ho can accept
or -~1ter the plan or decision developed by the system .

The system functions reflect the following technology
levels:

• ex i s t ing  advanced  m i n i — m i c r o  computers

• existing advanced displays

• existing programming technology

• feasible modeling and software imp lementation

• advanced computer peripherals such as
speech generation and understanding

It is clear that the “simulator system ” to which func ti ons
were  a l loca ted  does not resem b le existing simula tors. A new
set of requirements has been imposed . Some of the function s
l i l y  appe a r  s i m i l a r .  They ar c  s ign i f i c a n t l y  d i f f e t - ent  f rom
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simulation requirements - t h e y  are t r a i n ing  requirements. 130w-
ever , they can be implemented through the capabilities pro~~idedby digital computer technology. The implications for design
are outlined in the following discussion of modular concepts.

The function allocation significantly reduces the role of
the instructor in simulator control during the training
session . To the extent that it reaches th i s  goal , i t  inc reases
his load in terms of instructing functions , i.e. , observing the
student , evaluat ing performance , and struct ur ing remedial
training activities.

In summary , the generic function allocation developed re-
suits in a highly interactive console in which maximum support
is provided the IP. He is freed of routine control function s
and data is provided or “callable ” for decision functions. The
res ultan t role emphasizes the unique (at least f o r  the nea r
future ) capability of the IP to identify performance problems
and help the student solve the problem. This capability is
particularly important at weapon system levels (in cludins
tactics) whose decision models , even if conceptually feasible,
could not be implemented at the training level because of cost
and complexity .

NAVY FLIGHT OFFICER INSTRUCTOR (N FOI )  INTE RACTION

The Phase I study after summarizing the role of the IP
recommended that the IP/NFOI interaction be investigated . This
interaction was viewed as important in simulator training for
Mul ti-place Fighter , Attack and ASW systems .

Furthermore , the problem appeared to exist primarily in
those systems where the p i l o t( s)  interacted w i t h  the weapon
sys tem ( e . g . ,  the F—l4) as opposed to those in which ti -m e
pilot(s) tasks were almost exclusively flight tasks (e.g.,
the E—2). The physical location of the IP relative to the
NFOI obviously compound s the problem .

A review of the A— 6, F-14 , F-4 , P-3 , S-3, E-2 and SH-2
syllabi , simulators and readiness training operations was con-
ducted . The d i s t inc t ion  between sys tems in which the uilot (s)
pr imarily fly the vehicle as opposed to weapon systems oper-
ation clearly separated these systems into two sets. The
P-3 , S-3 , and E-2 typify the set where the pilot(s) tasks are
almost solely flight tasks. The F-4 , F-14 , A-6 and SH-2
typify the set in which the pilot has both flight systems and
weapon systems tasks. The interaction problems will be re-
viewed under the two headings “Flight Sys tems Only ” ana
“Fli ght and Weapons System Tasks. ”
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1 -LldUf fYFL~IS JNLi’. The training syllabi fo r  t h i s  type of
sy s t e m  r e f l e c t s  the separa te  tasks  of the  p i l o t ( s )  and crew .
Pilot trainin4 i s typically conducted se p a r a t e l y  u n t i l  the
c n - ~~ and pilots meet for flight training . The simulators
fOllOw this pattern with pilot trainer cockpits generally
located on their own motion platform and tynically operated
in the OFT (operat iona l  f l i ght  t r a i n i n g )  mode.  The IP
typ ically rides the platform seated at a console from which
ne ran control t h e  f l i g ht  t r a i n i n g  s y l l a b u s .  The weapons or
t a c t i c s  t r a i n e r  under NFOI control  is e i t he r  phys i ca l l y  (or
virtually) a separate training system and evolution .

For these systems it appears tha t  the only  r equ i remen t
for a fui l system operation (if possible) is for the NATOPS
checks .  An in tegration problem can ex i s t .  For example ,
communication between NFOI and IP is even a problem in some
existing devices. However , the integration requirement is
m in ima l , and IP/NFOI interaction is limited .

Another type of interac tion can exist and will exis t
in f uture trainers for this type of sys tem. The weapons/
tactics simulation may require flight control inputs to the
simulation. A pilot (sometimes an IP) may be required to
provide these inputs at the instructors console , especially
in advanced training where realistic flight conditions need
to be crea ted.  However , no problem is for seen in these
operations , since it is clear that the NFOI is the instruc-
tor in charge and the IP or other q u a l i f i e d  p i l o t( s ) are
-
~~ )ntrib uting to the simulation , not instruc ting .

Surnina~ y. The IP-NFOI interaction problem in simulator train-
inq sys tems fo r weapon systems in which the pilot(s) func-
Lions ire primarily fligh t con trol tasks  is mi nima l .  The
NE?OT and IP effectively teach independently. Where integra-
f -_I training does occur , it is of a hi gh ly  special ized typ e

as a NATOPS check . The detailed specification for
thenc t r a L n ~~nq missions should preclude any interaction
problem , especially with adequate briefings and agreements
on the course of the evolution .

FL IGHT AN D WE APONS SYSTEM TASKS . The typ ical training
syllabi for Wea pon Sys tems in wh ich crew (NFOs and p ilots)
in t~~e;ration is essential to mission performance can be
divided in to two phases. The first can be described as
f i ntiliar ization and subsystem qualification . During this
phase the pilot and NFO are trained separately , the pilot in
floiiit tasks , the NFO in weapons and tactics. Simulator sup-
port is provided to both. The simulation may be physically
i ndependent , e.g. , 2F95 and 15C9 for the F-l4 or the same
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t r a i n e r  used alternately by t he NFOI an d IP , e. c . ,  the  ~~ 88
f o r  the  F — 4 .  For thi s phase of t r a i n i n g , l i t t l e  i n t e n~t c :’rion
occurs between the NFOI and IP at the console — each in s~- i - -’-
tI )~~ us -s a separate syllab us .

The second phase of t r a i n i n g  b r i n g s  the pilots md NFOs
toqe ther  for  t r a i n i n g  as a team in weapon sys tem o~~erat~~on .
The simulation system(s) must be integrated for this ty p e  of
t r a i n i n g . The basic problem is s i m p l i f i e d  if the  s i m u l a t i o n
system is capable of ope ra t ing  in e i the r  mode , i . e . ,  i nJ e pen -
dent  ( t ac t i c s  and f l i g h t )  or in tegra ted  sys tem . The problem
is t e c h n i c a l l y  more comp lex where  two separa te  trai n r s  mu st
be i n tegrated ( e . g . ,  2F95 and l 5 C 9 ) .  However , s imu l a t i o n  i:-
u e j r a t i o n  is only pa r t  of the problem since the NFO I and IP
m u s t  a lso be in tegra ted  and i n t e rac t .

iI-~OI -I P  I n t e r ac t ion .  Al though the so lu t ion  to the  NFOI-1P
i n t e r a c t i o n  problem may change for  f u t u r e  sys tems , i t  became
clear  du r ing  the review tha t  the NFOI assume s the role of
controlling instructor for integrated weapon system traA ni nr .
Except ions  were observed based on ind iv idua l  exper ience and
qualifications. Two factors appeared to establish this
modus operandi; one reflects the basic functions of the Nb
and the IP in the system and the second ref lects simu lator
design for these systems.

The NFO in the typical pilot/NFO team contributes the
ta~ qet(s) acquisition and engagement solution , including
thr eat evaluation and countermeas ures. The pilot ’s dominant
role generally occurs in the f inal attack phase . Thus ,
problem genera tion and development log ically become NFOI
tasks.

The NFOI console , since it is used for Ni-’O i—a si c train-
Lug in systems and tactics in the independent mode , c o n t a i n s
the bas ic d isplays and controls for problem generat ion ~ni
control. It is logical and economical to utili ze this
console for similar functions in the integrated mode .

Thus , both because of the na ture of the role of the
NFO in weapon systems and the design of the NFOI consol  - is
~eapon system simulators , the NFO I ty p i c a l l y  assumes the ro le
of  controlling instructor in integrated tra ining. IP
functions remain essentially the same as in basic phases of 3
pilot readiness training .

Summa .~~~ Interac t ion between the IP and the NFOI occ urs
~rimarily i n sys tems in wh ich the pilot(s) and N 3 - C ( s )  f u n ct  ic- n
as a team in the system. Any interaction problems in ru~a1a-
tion should occ ur only in advanced readine ss trainin g when

_ _ _ _ _ _
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the’.’ are l~r ou q l t  ~oqether for training as a team , in t is
phase , the  N F O I  wi ll probabl y be the controlling irtstnJ cL - )r .
~-om e existing simulator de sig n s  do not add re ss I P /N F O I i r i t c r —
action in the integrated mode.

N O d U L A R  CONCEPTS

Alternative implementation concepts were developed and
s t i o ied , in addition , the f e as i b i l i t y  of modification s to
c u r r e n t  ge n e r a t i o n  t r a i ner s  was cons idered  in  t e rms  of
aec mmo iuting the f u n c t i on s  developed . it  became c lea r  th a t
th e  Len  p r i m a r y  IP f u n ct i o n s  w h i c h  had been developed im-
pos h d i t f e r e n t  types of r equ i remen t s  on the s i m u l a t i o n  s ys-  —

t m .  Some f u n c t i o n s  require  the s i m u l a t io n  p r o g r a m  - o t h e r s
-Jo n o t .  However some of the l a t t e r  can , and should be , per-
fo rmed concurrent ly wi th the simulation. These can be accom-
modated in a back ground mode of the real-time simulation . Those
functions not requiring the simulation program are identa f ted
as “ o f f — l i n e ” r equ i remen t s .  Therefore , the f i r s t  step t a k en
~.‘as to separate  the func t i ons  on the bas is  of these s i m u l a t o r
p r o gr a m  requ i rements .  Fi gure ~ presents these results. The
I n st r u c t - o r  T r a i n i n g  f u n c t i o n  requires  both the Foreground an d
i : h i -  B a c n q r u u n d  modes and wi l l  be discussed separat e ly .

“Pea l -Tiane ” R e ju ir e m en t s  H o f f  L i 
R e q u i r e m e n t s

Foreground Mode Background Mode

Initialize Brief Prepare
T r ai n  Debrief N a n - i q e  D a t a
b v i l u at c  Dove 1o~ S”] l a bu s
Tr tin IP
Scj  f/Peer  Tra in

F igure  3. IP c c m nu t e r  system r e q u i r e m e n t s

The f u n c t i o n s  associa ted  w i t h  the  b a c k g r o u n d  mode under
the “ real—time ” requirements as well as those listed under the
‘ off—lin e ” requirements suggest the feasibility of utilizin g
remote terminals for the implemen tation. The refor e, the
functions were analyzed in terms of training evolution occur—
renc;o . Figure 4 summarizes the results. A typical one hour
t t i i n t r t c j  m i s s i o n  was assumed.  F i f t e e n  m i n u t e s  was a l l o t t e d  for
the  i n i t i a l i z a t i o n  f u n c t i o n .  This  is a c o n s e r v a t i v e  e s t im a t e  ot
th e  time reguired. The figure indicates that the t e r m i n a l  ~ i l l
be available for other background and off-line functions , such as
N - t n a c j i Da ta , Develop S y l l a b u s  and Computer  A s s i s t e d  IP Traininc .
A l t h o u q h a l l  S y l l a b u s  Development in existing simu lators is done
“ o t t — l i n e ” , mat - t ermina l s  w i t h  well desiuned suppo rtti - q s o f t —

~~ ‘ s l e i l d  i~~-r m i  t t h i s  f u r c t  ion t 0  be p e r f o r m e d  w i t h  the ;imu l a t  or
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era t i n j .  I s e p a r a t e  terminals can be usc -u to rne~ - :
back gr o u n d  su!pc )rL& -d functions , th e simulator s ys te m  c o u l d
he desianed to me e t  six of the seven basic tr a i n i n g  fi r et lour- - ,
i.e., Prepare , Brief , Initialize , Tra in , E v a l u a t e  and Debr~~c f .

Since there does not appea r to be any tecnni cal reason
why additional terminals could not be added and why the off-
l i n e  f unc tion s cannot be per fo rmed  in the background mode , it
appears that all functions could be performed with the simu-
Lator  in a train ing mode (excep t for maintenance ). This is
desi rab le , not o n l y  in terms of utilization , but also in terms
of providing time for self/peer training. Thus , depending on
the  de ta iled requirement, a s imulation training sys tem could
consist of the basic simulator with student stations and in-
s t r u c t o r  consoles and a number of remote ter m i n a l s  to meet the
functions of:

(1) Prepare
( 2 )  Br ie f

( 3 )  Debrief

( 4 )  Manage Data

( 5 )  Develop Sy l labus

( 6 )  T r a i n  IP (not  r e q u i r i ng  the s i m u l a t i o n  s y s t em )

A set of nine modules can be structured to support the
ten functions. They are:

• Flight  Mod ule

• Aircraft System Module

• Weapons System Module

• Tact ical  Module

• Training Control Module

• Performance Module

• Syll abus Module

• Remote Module(s)

• Student’ s Module
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The Fl ight , Aircraft System , Weapons and Tac tical
modules provide information display. Only the flight
module need reflect cockpit displays. The rest should
provide only the required information in readily assimi-
lated format . The displays are sys tem sens it ive and th u s
may change with system modification or alteration .

The remaining modules provide both controls and dis-
plays. The modules could be designed to a “standard” con-
figuration, especially in operations.

• Flight Module - prov ides IP the equ ivalen t of
cockpit displays for monitoring student performance. This
module is designed to capitalize on the IP’3 flight in-
structing skills and should duplicate cockpit d i spl ays
essential to evaluating aircraft and student conditions and
performance .

• Aircraft Systee Module - 3 ike the f l i g ht module ,
th is module should provide the IP data on status of aircraft
systems. It should not and need not duplicate cockpit dis-
plays since it does not serve a controlling f u n c tion.

• Weapons System Module - provides information on
status of weapon system , but only in format ion relevant to
training functions.

• Tactical Module - provides display of tactical
situation including plots and target control data.

• Training Control Module — all trainizg controls
and required displays are located in the training module. It
is the implementation of the Train Function.

• Performance Module - all student performance data
is displayed at this module. Bas ic control of performance
data processing should be provided .

• Syllabus Module - provides display of planned
sy ll abus , control of the evolution and provides for inpu t of
the planned sy llabus and changes to ini tialization data.

• Remote Module(s) - provides displays and controls
required for Preparation , Brief , Debr ief , Nanaqe Data ~nd Dove-b ’-

Sy l l abus.  In addi tion , it provide s a tc rmin -~ l for coi :ostp -r as—
s ist ed  IP training.

• Studen t Module — provides the student the re guirc -ct
disp lays and controls for the self/peer trainin g functi on. It

_  -~~~~~~~~~--- - --~~~~~~~~~ ---~~ _~~~~~ 
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is located in the cockpit.

‘l’he inodules and functions supported are summarizeu in
Table 2.

TABLE 2. MODULE AN D FUNCTI ONS SUPPO RTED

Module F u n c t i o n s

Flight Train; Evaluate ; IP T r a i n

A/C System Train; Evaluate; I~ Train

Weapon System Tra in; Ev alua te ; IP Trai n

Tactical Train; Evaluate ; IP Train

Training Control Initialize; Train;IP Train

Per formance Evaluate

Syllabus Train

Remote Prepare;  Br ief ; De b r i e f;
Manage Da ta

Student Self/Peer Train; Train

In summary, a set of ten modules could conceptually mee t
the IP console requirements. Six are training implementation
or iented and four are weapon system information display oriented .
A l t h ~~u qh  some of the display modules may resemble ex ist ing in—
st~ ic -t oss console panels , it must be stressed that the mod-ales
-are instruction oriented , not simulation control oriented.

44 

~~~~~— - - -~~~~~— —- -~~~ - -~~~~~~~--—-~~ - —~~~~~--~~~~~- ~~~~~~~~~~~~~~~~ ---~~



- — 

~~~~~~~ ~~~~~~~~~~~~~ 

- -

NAVTR AEQU IPCEN 7 6 - C - 00 3 4 -i

SECTION V

DISCUSSION

No ment ion  of the Simulator Operator (SO) was m b -  in ~he
analysis of the IP functions. Yet, i t  is c l ea r  i ha t  a t  least
some tasks w i t h i n  the f u n c ti o n s  c ~n bc and  p c r h - i t - s  sh o a l - i  ;~~~

accomplished by the SO. For examp le , he could assist the [P
ex t e n s i v e l y  dur ing  the Prepare  Func t i on  in as s e m b l in g  r nan ~ i- i a i s  an d
during the Initialize Function in conficiurino the sima lat -r and
in structor consoles and checking for readiness. Howe’:er, it
became clear that allocat ion of func tions between the IP and
SO would require spec if ic and detailed simulator conf iguration
and capability data. Thus , the general roles outlined in the
Phase I report must form the point of departure for future
weapon system simulator  design . In addi t ion , the speci fi c
allocation of functions should follow other guidelines eevc-lopc-J
in this study , e.g., if some functions are allocated to the SO,
then sufficient and compatible additional functions shoulu be
allocated to create a “full-time” and meaningful job .

The functions and sub-functions developed to meet the
simulator instruction object ives can be organized in m a n y  w ay s
and some of the resultant modules for implementation mia ht
d iffer. However , the constraint of considering current gener-
ation and the next generation trainers renders the organiz ati- -n
developed a practical one. It obviously reflects the hardware

-~~~ and sof tware  conf iguration of contemporary designs.

This can be summar ized briefly as an app roach which has
exploited modern digital technology to mechanize simulation.
The objective was realism . It and training effectiveness arc-
not, inherently synonymous. The resultant interface ~resented
to the IP reflects control of simulation parameters not train-
inq . Therefore , the implementation of the f u n c t i o n s  outlined
in the study must reflect this design philosophy. The advan-
ced modules , for example , must “ t a l k ” to sophisticated weap on
system simulators and exploit them for training purposes. On
the other side of the interface is the IP with his unique flight
experience , but untrained in s imu lation and at best  “short

- - a - -v ”In training technology. His requirements for support
ar e  extensive .

The f unct i on breakdown also generates new requiremen ts.
For examp le , the Prepare Function includes assembling mater ials
such as sy llabus mission description , scripts , scenarios , ch e c k
lists , and dat a sheets. Ye t, as reported in the Phase I report
these ma ter ials have g e n e r a l l y  no t been dev eloped W i t S il t h e
typ ical training squadron.

The remote console as an adjunc t 4 the simulator can
cl ea r l y enhance the utilization of the devic- - . bar the~~n~or - - , ~ f
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pr- )porly implemented it can prov~ de the ~;u~s-or i ~ i ed b -

in syllabus development. The brief/debrief sup p o i t c a p ab i i Jt y
can f u l  t i l l  a long s t a n d i n g  need as p o in t e d  o u t  ii ; ~h-  P h as -: I
r& - pc i  r t  -

The student module , aside from permitting student usc- of
the  simulator , opens the possibil ity of using the display capa-
bility for feedback purposes.

The Manage Data Function needs to be exp l or e d  f u r t he r
in terms of other data processing systems ava ilab le to the
training squadron . For example , the Versatile Training System
(VT S)  will soon be func tional at mos t readiness t r a i ni~~ci b~iSCS.

The objectives and capability of the system in training infor-
mation need to be considered in the design of the Data Manage-
ment Module. At the minimum , the results of simulation training
might be required by VTS for training jacket control. Similarly
a VTS terminal at the simulator might solve the student history
(i ata requirement.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
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SECTION VI

CONCLUSI ONS

The f unctions of the IP in simu la~-ion pilot trai n ing can
be logically structured and allocated to manua l and tiac h i:.
supported functions within the constraints imposed by existino :
simulator design philosophy . Implementation of the functi ons
requires the use of interactive terminals opera ting in t5c
background mode of the simulation software or operating as an
independent system which “talks ” to the simulator in terms of
data exchange and control functions. The details of the imp le-
mentation require weapon system data , at least as to the tyae
of system involved , i.e., Single-Place attack or M u l t i — ’fl~~-~c
ASW .

The NFOI will be lead instructor during simulation train-
ing involving NFOs and pilots by virtue of the design of sir s-
lutors and the role of the NFO in the weapon sy stem .

The implementation of the func tions outlined requ i res the
development of supporting data . These include:

• detailed syllabi designed to simulato r training
requirements .

• detailed scenarios and scripts including controller
messages and contingency options.

• learning objectives and performance cr iteria.

• check lists for configuration contro l and manage-
ment .

Functionally standardized modules can be developed witho
the state-of—the-art to implement the functions of the IP.
These modules can support IP training as well as “Se~~f,Teer ”
training and related simulator training resources manaoei--e:t
data. The interface with other training data systems should b’~
explored.

The relation of simulation training to other trainins
media in implementing training objectives needs to be expb o i - d .
Eff icient and effective use of simulation requires the su~ purt
of other training media.

Instructor console design should be function orit n t t -d ,
i.e., tr a i n i n g  oriented , as opposed to simula tion control
oriented . Achieving this type of interface between the IP
and the simulation system is within the state-of-the-ait
providing requirements are well defined.
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SEC’I’ i ON VI I

RECOMMENDATIONS

‘rho second phase of the study of the Ins truc tor Pilot ’ s
ka l e in Simulation Training has -

~eneraLed generic data no-
He ’t in n  exis tin g (and near future) simulator design data
and readiness squadron implementation philosophy and capa-
h i l it v . Achievement of optimum use of simulation training
ca~-a hility must depart from this operational context and
within existing and near term technology~ implement the func-
tional requirements identified in this study. To achieve this
goa l , the following recommendations are advanced .

• A demonstration of the technical feasibility of
implementing certain IP functions is required . These functions
include :

(1) Computer supported Prepa re Func tion . In
~a i i i cular , the feasibility of storing and providing (for

acceptance) the basic training materials , including detailed
implementation data , data requirements , contingency plans and
sugqestL-d training curricula and training session objectives.

(2) Student briefing using an interactive
computer terminal.

(3) Generation and presentation of feedback
da t a  via visua l (cockpit displays) , auditory (intercom ) and
h i n d  copy techniques.

• An evaluation of Self/Peer Training effectiveness
w i t h i n  the constraints identified , i.e., syllabus and perform-
ance lockouts. The benefits of peer training data systems such
as VTS needs to be explored .

• The feasibility of conducting IP standardization
training utilizing “simulated” students needs to be established
and  va l idated .

In general , the application of advanced highly interactive
computer terminals to support simulation training should be ex-
plored . These inves t iga t ions  should concentra te  on t r a i n i n g
or i nstruction requirements instead of simulation requirements.

The I~ -D methodology needs to develop technique s for
-illo cating training objectives to the simulation training
r,iedia. None appear to exist.
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PREPARE FUN CTION

1.1 Identify Session 
;~~

_

• student
•time
• simulator
• syllabus hop
• simulator status

1. 2 Assemble Materials

• student file
• syllabus hop description
• scripts
• scenarios
• check lists/guides
• initalization data
• data recording sheets
• grade sheets
• simulator utilization sheets
• flight plans , etc.

1.3 Review Data

• student history - performance problems/weakness
— missing training elements

• syllabus hop - objectives
- performance criteria
— pr ior it ies
- implementation procedures

• simulator status

1.4 Develop Training Session

• individualize syllabus to students ’ needs
• modify ini tial con dit ions as req ui red
• schedule and program malfunctions/emergencies - -

• structure controller functions
• develop tactical scenarios
• format demonstrations
• structure performance measuremen t
• structure display and control
• contingency plans

— performance  f a i l u r e s
- crash
— missed pro cedures
— unacceptable accuracy/quality

- simulator reset strategy-
- s imula tor  emer gency

— f i r e
- hy d rau l i c  m a l f u nc t ions
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— loss of commji ic - it ions
- area sa fe ty

• outline briefing sessions
— stu d e nt ( s )  — objectives

— cri teria
— procedures/ approach
- simula tor prob lems

— simulator s t a f f  - r e spons ib i l i t i e s
— evolution s t ra tegy

II BRIE F FUNCTION

2.1 Brief Student(s)

• planned evolution
• learning objectives
• performance criteria
• simulator emergency procedures
• simulator discrepancies and characteristics
• planned use of training controls - Freeze , Reset ,

Replay , Demonstration , etc .
• communication procedures
• flight plan data

2.2 Brief Simulator Crew

• planned evolution
• support responsibilities
• emergency procedures

III IN ITIALIZE FUNCTION

3.1 Configure Simulator

• configure simulation system
• configure crew station
• configure IP console

3.2 Initialize Simulator

• enter or verify initial conditions
— airfield and runway locations ,

altitudes and arrangement
- carrier types , positions , speeds ,

headings , sea state
— radio/navigation aids locations and

characteris t ics
— target loca tions , characterist ics

and behavior
— environment — ceilings , visibil ities ,
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temperatures , ~-~‘irids , rnaunetic
variation

- aircraft configuration
- a i r c r a f t  posi tion and hea ding (if

ai rborne , al t itude , heading , speed ,
att i t ude  and power)

— m a l f u n c t i o n s/ f a i l u r e s
- preprogrammed m a l f u n c t i o n s/ e m e r g e n c i e s
- data mon itor/record settings

• enter preprogrammed data
• initialize crew station

3.3 Establish Readiness

• studen t ( s ) strapped in cockpi t
• area secure and safe -

• scripts , scenarios , data sheet , etc., available
• make communications check with student and crew

IV TRAIN FUNCT ION

4 .1  Con trol Simulator

• activate simulation
• provide interacting man-system simulations per

scripts/guides/ scenarios
— controller functions
— ground crew fu nct ions
- other aircrew func tions
— other vehicles  and ta rgets, air ,

ground , sea , submarine , mi ssi les
— Radar and ea r ly  warn ing sys tem

• activate/deactivate emergencies/malfunctions
• select and activate demonstrations
• set and select replay
• freeze
• initialize and reset
• monitor safety of operations
• deactivate trainer at end of session

4 . 2  Monitor Performance

• procedures
• technique
• skill level
• simulator performance

4.3 Instruct

• provide feedback
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NAVTRAEQUIPCEN 76-C-0034-i

I

• critique
• correct procedures
• provide technique advice

4.4 Record

• data for feedback
• data for simulator control , i.e. , reset , replay
• data for debrief
• data for records

EVALUATE FUN CTION

5.1 Monitor relevant parameter for segment/phase/task
5 .2  Establish if performance within training performance

envelope
5.3 If p-~rformance beyond envelope , diagnose prob lem
5.4 Select instruction technique to train
5.5 Develop plan and data to implement technique
5.6  Brief simulator  crew and student as required

DEBRIEF FUNCTION

6.1 Debrief Student

• organize data collected
• assemble debriefing materials
• review performance problems ( replay if a v a i l a b l e )
• review correct procedures , etc . (demo if ava i l ab le )
• review f i l e  data
• outline corrective actions to take

6 . 2  Debrief Simulator Crew

• review problems
• review overall  per formance
• discuss simulator discrepancies

£IA’.Ll’GE DATA FUNCTION

7.1 Student Data

• student  grade sheets , t r a i n ing  sheets
• simulator t r a in ing  data sheets

7.2 Simulation System Data

• utilization data
• discrepancy data
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7. 3 Tra ining Data

• problems
• changes tried/proposed
• instruction techniques

V II I  DEVELOP SYLLABUS FUNCTION

8.1 I d e n t i f y  Changes
8 . 2  Format Changes
8 . 3  Implement Changes
8 .4  Val ida te Changes

IX TRAIN IP F UNCTION

9.1 Simulator Operation

• console familiarization
• console operation
• operating procedures
• syllabus implementation

9 . 2  Simulator Training

• training functions
• training techniques
• evaluation
• simulator instructing

9.3 Simulator Syllabus Development
9.4 Standardization Training

X SELF/PEER TRAIN FUNCTION

10.1 Basic Simula tor  IP Function
10.2 Syllabus Lockouts

• preclude “ get t ing ahead of ins t ructor”
• preclude student data f i l e  access or change

10.3 Performance Lockouts

• stop t ra in ing  if performance bad or not improving
• stop t ra in ing if ski l l  overlearned
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GLOSSARY

ASW Anti-Submarine Warfare

IP Instructor Pilot

IPI Instructor Pilot Instructor

ISD Instructional Systems Development

NATOPS Naval Air Training and Operating Procedures
Standardization Program

NAV Navigation

NFO Naval Flight Off icer

NFO1 Naval Flight Officer Instructor

N-FEC Naval Training Equipment Center

RTS Readiness Training Squadron

SO Simulator Operator
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