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FOREWORD

This report is one of a series of repoits dealing with the development of
data for use in the design of an automated £.50 training system. This report
describes the pilot, aircraft and environment model from a functional standpoint.
The report is intended for two audiences. The body of the report addresses how
the study was conducted and is intended for researchers who want to verify the
methodology of the study. The appendices contain the data. The software model
and the design of the system are prcyided in Appendix E and F, respectively.
Thus, the system builder need not read the entire rer% to find the informa-
tion of interest for implementing an automated LSC training system. It is
intended that this division of the report into a "scientific" section and a
*data" section will facilitate its use by the research and the engineering
communities, and aid in the transfer of technology from the laboratory to an
operational LSO training system.

/<¢ Kf;/ﬁﬁetiiﬂﬁ7
R. BREAUX, Ph.D.
Scientific Officer
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PREFACE

The authors are indebted to many individuals within the Landing Signal
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this research effort.

LCDR Jerry Singleton, who at the time was the LSO Training Model Manager
and 0inC of the LSO Phase I School, was extremely valuable as a subject matter
expert and as a coordinator of access to other LSOs. His staff assistants,
Major Ted Lyons and LCDR Earle Rudolph also provided valuable assistance to
this study.

The type commander LSOs who were also instrumental in assuring compre-
hensive LSO community participation in various aspects of the study included:
LCDR Bob Day and LCDR Frank Roberts of COMNAVAIRLANT; LCDR Jerry Arbiter and
LCDR J. R. Davis of COMNAVAIRPAC; and LCDR Fred Jung of CNATRA.

Dr. Michael Borowsky and Mrs. Jo Knott provided assistance at the Naval
Safety Center in the coordination of carrier landing accident data require-
ments. Dr. Mike McCauley of Canyon Research Group provided excellent
technical interchange between this study and his parallel effort concerned
with instructor model functions for LSO training systems,
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SECTION 1

INTRODUCTION

This report describes the activities and results of a study to develop
pitot and afircraft behavior models for Landing Signal Officer (LSO)
training systems. This study s one in a series of research efforts
sponsored by the Naval Training Equipment Center (NAVTRAEQUIPCEN) to apply
advances in computer technology toward the improvement of LSO training.

BACKGROUND

A major problem faced by the Navy's LSO community s a shortage of
skilled LSOs. There are two primary causes of this problem. One factor has
been the drastic reduction in carrier landing operations since the Vietnam
conflict ended. On-the-job-training (0JT) aboard ship has historically been
the primary wedium for the LSO training process. Reductions in the avala-
bility of this medium have caused a lengthening of the already long lear-
ning process for an LSO trainee. A promising trainee frequently reaches a
fully productive skill level for only the last several months of his first
sea duty tour (a three year period). The reduction in carrier operations
also has the effect of reducing exposure of LSOs and trainees to the wide
variety of job conditions for which they must be prepared.to handle. There
are many LSOs and supervisory personnel who speculate that the qualified
LSOs of today may be less skilled than those of the Vietnam era. The other
factor has been a significant decrease in the Navy pilot reteation rate.
Since pitot qualification is a prerequisite to entering LSO training, t=he
pilot retention rate alsoc reflects the availability of LSO personnel for
experienced LSO billets, such as those in Training and Fleet Readine:r
Squadrons and Afr Wings. This impacts LSO training in that there is 3
shortage of senior LSOs to provide guidance and instruction to LSO
trainees, thus reducing the quality and efficiency of the training program.

Applications of simulation technology in other training programs have
proved very successful in the improvement of instructional quality and
efficiency. Recent NAVTRAEQUIPCEN research studies of LSO training have
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pointed out the promising potentfal of an automated LSO training sys-
tem.},2,3,4. It has the potential to increase LSO trainee exposure to
various waving situations, to decrease dependency on fnstructor interaction
and to promote task performance standardization. In developing such a
system, there appears to be minimal technical risk involved with the simu-
Tation aspects. In fact, a recently procured system, the LSO Reverse Dis-
play, which is located at two Navy bases, 1s proving to be an excellent
simulation for support of LSO training.5 1Its major limitation is its
dependency on instructor availability for the conduct of LSO training. This
Timitation has had a significant negative impact on recent utilization of
the device. Therefore, some level of automated instructional support is
needed to maximize the benefits of an LSO training system.

The study which is the subject of this report addresses the modelling
of pilot and aircraft behavior as a part of automated LSO fnstructional
support.

OVERVIEW

The purpose of this effort was to develop a functional design for
models of pilot and aircraft behavior which can help LSO trainees acquire
perceptual and decision-making skills for carrier landing operations. A
primary objective in this study was to insure that the models would be
particularly suited to the representation of critical waving situations.

1 Wooks, J.T.,Butler,E.A., Gullen, R.A. and Petersen, R.J., Design

Study for an Auto-Adaptive Landing Signal Officer (LSO) Training System,
Technical Report, HKUTRKEUUIPCE% -C-0109-T, Naval Training Equipment
Center, 1978.

2 Breaux, R., (Ed.), LSO Training R&D Seminar Proceedings, Technical
Report IH-320, Naval Training Equipment Center, 1980.

3 McCauley, Michael E. and Borden, Gail J., Computer-Based Landing
Signal Officer Carrier Aircraft Recovery Model, Technical Report, -
EQUIPCEN 77-C-0110, Naval Training Equipment Center, 1980,

4 Hooks, J.T., Butler, E.A., Reiss, M.J. and Peterson, R.J, Landing
Signal Officer (LSO) Laboratory System Software, Technical Report, NAVTRA-
EﬁgTFtEﬂ 78-C-0151-1, Raval Train%ng Equipment Center, 1980,

> Hooks, J. Thel, McCauley, Michael E., Training Characteristics of the
LSO Reverse Display, Technical Report, NAVTRKEUUTPt%N 79-C-0101-Z, NavaT
Training Equipment Center, 1980.
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Thus, the analytical activities were focused on critical aspects of LSO
performance and carrier 1anding situations. The analytica) efforts were
intended to result in the fdentification of key LSO learning concepts and
training situation varfables on which to base model development. Another
objective in the study was to identify the potential cost savings which
could result from {mproved LSO training. The functional design effort was
intended to provide guidance for detailed software design of the models and
their incorporation in an automated LSO training system. In pursuing these
objectives, the results of this effort were also expected to be compatible
with automated instructor model functions befing addressed in another LSO
study effort sponsored by NAVTRAEQUIPCEN.6  Appendix A presents a summary
of the technical objectives of this study, progress made toward their
achievement and the degree to which they were met.

farly study activities included the review of many documents related
to LSO performance, carrier landing situations, carrier landing accidents
and LSO training system concepts. This review provided initial data and
uidance for subsequent activities which included a survey of LSOs, initial
identification of situation variables and key LS50 learning concepts, and
fnitial formulation of pilot/aircraft model functions. The latter stages of
the study involved the estimation of potential cost savings, comprehensive
analysis of carrier landing accidents, the iterative refinement of key
concepts and pilot/aircraft models and the development of a functional
design for the models.

The results of analytical activities provide very comprehensive
coverage of the critical aspects of successful LSO performance. The key
concepts presented in Appendix D extensively describe the interrelation-
ships among situation cues, deci{sion factors and LSO actions. The pitor/f-
aircraft model descriptions presented in Appendix E are a comprehens . ve
compilation of the variables with which an LSO must contend in cavi’ v
landing operations. The cost savings estimation effort described in 3Sec-
tion V provides insight to the return on investment for procuring LSO
training systems. The documentation review and bibiiography provide his-
torical perspective for the emergence of automated LSO training systemn
concepts. The accident analysis presented in Appendix G shows how accident
data can be useful in LSO training program design and quality control.
Appendix H suggests fimprovements for interaction between the LSO Training
Model Manager (TMM) and the National Safety Center.

Subsequent portions of this report present descriptions of study
activities, discussions of analytical results and conclusions and recommen-
dations emerging from the study. The primary outputs from the study are

resented in Appendix E (Pilot/Aircraft Behavior Models) and Appendix ¥
Functional Design for Models).

6McCauley, M.E., and Cotton, J.C. Automated Instructor Models for LSO
Training Systzms. Technical Repo;t, NAVTRAEQUIPCEN 80-C-0073-T, Naval Training

Equipment Center, 1982.
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SECTION 11
APPROACH

In the past few years there has been an on-going LSO training research
gro?ram at the NAVIRAEQUIPCEN. The early efforts’,8 focused on LSO
raining program shortcomings and tratning requirements, LSO "waving”
behavior, and the potential functions and benefits of an automated LSO
training system. More recent efforts involved continued analysis of LSO
"waving" behavior, identification of LSO performance measures, laboratory
investigations of training system feasibility and field evaluation of an
LSO training device.9,10,11 These activities have been focused on the
applicability and cost-effectiveness of advanced technologies for improving
the LSO training program.

The most recent efforts, including the one reported herein, involved
the design of modelling functions to operate within an automated LSO
training system. One set of functions is intended to represent pilot and
aircraft behavior for simulated, interactive waving situations for the LSO
trainee. The other set of functions is intended to provide instructor
support in the conduct of tratning.12 This support is to encompass sylla-
bus decisions, trainee performance assessment and other instructor aids
needed for effective utiljzation of an automated LSO training system.

7
Hooks, J.T.,Butler,E.A,, Gullen, R.A. and Petersen, R.J., Design
ystem,

Study for an Auto-Adaptive Landing Signal Officer (LSO) Training $
Tecﬁnicaf;ﬁfporf, Nﬂ%TRlEUUTPtE% 77-C-0109-1, Naval Training Equipment
Center, . - ‘

8 McCauley, Michael E. and Borden, Gail J., Computer-Based Landin
Signal Officer Carrier Aircraft Recovery Model, Technical Report, NAVTRA-
EQUIPCEN 77-C-0T1I0, Naval Training Equipment Center, 1980, (in press).

9 Brictson, C.A., Breidenbach, S.T., Narsete, E.M., Pettigrew, K.M.,
Objective Measures of Landing Signal Officer (LSO) Performance During Night
Carrier Recovery, Technical Report, NAVIRAEQUIPCEN 78-C-01Z3-1, Nava
Training Equipment Center, 1980.

10 yooks, J.T., Butler, E.A., Refss, M.J. and Peterson, R.J., Landin
Signal Officer (LSO) Laboratory System Software, Technical Report, NAVIRA-
N 78-C-DI51-1, Naval Yraining Equipment Center, 1980.

11 Hooks, J. Thel, McCauley, Michael E., Yraining Characteristics of the
LSO Reverse Display, Technical Report, NAVIRAEQUIPCEN 79-C-0101-2, Naval
Training Equipment Lenter, 1980,

12 McCauley, M.t., and Cotton, J.C. Automated Instructor Models for LSO
Training Systems, Technical Report, NAVTRAEQUIPCEN 80-C-0073-1, Naval Training
Equipment Center, 1982,
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The subject of this report is the development of pilot/aircraft models
and the design of system functions for their incorporation in an automated
LSO training system. This section of the report describes the approach
which was proposed and followed in the execution of the study.

LSO INSTRUCTIONAL CONTROL CONCEPTS

Automated instructional control in an LSO training system encompasses
the process of managing the learning experience of amn LSO trainee. There
are several elements involved in accomplishing the instructional control
process. Figure 1 is a simplified representation of an automated LSO
training system which shows the conceptual relationships of these elements.
The instructor model can be viewed as the system executive: collecting and
evaluating data, making instructional decisions or providing recommenda-
tions to the human instructor, providing instructional feedback to the
trairee, directing training exercise generation, informing the instructor
of trainee performance results and storing trainee performance data. Thus,
a simple instructor console, perhaps only a CRT, is all that is required in
an automated training system.

Automated instructional contrpl should support both instructor-present
and instructor-absent modes of training. Instructor-present training is
necessary due to the significant level of subjectivity involved in several
aspects of LSO task performance. Some time in the future most of this
subjectivity may become quantifiable. However, for the near future, human
instructor judgment must remain a part of the LSO training process and
automated instructor support can enhance the efficiency of the instructor-
present mode of training. On the other hand, instructor-absent trainiag is
also an important aspect of LSO training system effectiveness. Inadequate
availability of instructor LSOs, as was mentioned earlier, can minimize tne
potential benefits of an LSO training system. Valuable capabilities asso-
cifated with an instructor-absent mode of training include provisions for
auto-adaptive instruction in selected syllabus segments which are amenzbie
to objective performance assessment, and self-paced trainee practice ses-
sions for review, remediation and additional experience.

The need for exercise generation and control to support instructor-
absent training is fairly obvious. As Figure 1 implies, this is the mecha-
nism utilized by the instructor model function to implement instructional
decisions relevant to the trafnee skill level. For instructor-present
training it supports training session efficiency by minimizing instructor
task loading. The exercise generation and control function interacts with
the simulation portion of the training system to provide the trainee with
the required conditions for skill acquisition and practice.
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APPROACH

Mathetics proposed and executed a systematic data gathering and
analtysis approach leading to the development of pilot/aircraft behavior
models and their functional design. The approach involved parallel perfor-
mance of training analysis and model function design efforts, as well as
interaction with the Canyon Research Group instructor model functiona)l
design project. The approach 1s depicted in Figure 2. The initial project
activity was a planning effort which resulted in the formulation and docu-
mentation of a work plan. This plan was formulated in liaisonwith Canyon
Research Group to clarify the interaction reguirements Between the two
related studies. The work plan established personnel and task scheduling,
data sources, anticipated analyses, l1iaison with the LSO community and
expected results of study activities.

The initial training analysis effort involved the review of documenta-
tion relevant to LSO task performance. Data sources included technical
reports, safety journals and descriptions of recent carrier landing acci-
dents. These activities resulted in the identification of critical LSO
skill areas and associated job conditions.

The initial functional design effort involved the review of technical
reports concerning LSO training system concepts. This effort led to the
formulation of a top-level automated LSO training system structure and the
initial definition of pilot/aircraft behavior model functions within the
structure. This effort fncludedliaison with the instructor model study
personnel.

The second training analysis effort included the collection and anaig-
sis of additional LSO task performance data gathered through survey of the
LSO community. The focus in this effort was upon critical waving situa-
tions and variables which had been identified in the earlier analysis
phase. The results of this effort provided initial inputs to the pilot/air-
craft behavior modeiling effort and established an initial basis for the
identification of key LSO learning concepts.

The next step involved the identification of pilot/aircraft bdehavior
model requirements., The waving conditions and situations mentioned above
were segmented into related groups of instructional variables. Groupings.
were established as the basis for development of separate models- and mode)
elements for the pilot and the afrcraft. Other variables were also
organized into groupings to account for environmental and operational
conditions needed for LSO training exercises. This was an iterative effort
ove: E:me during the study as varfables were added and groupings were
revised.

Based on the model requirements mentioned above, functions were

identified for their interaction within the exercise generation and control
process for the system. The descriptions of the functions, their

11
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interrelationsips and other consideratfons which resulted from this effort
formed an initial iteration of the functional design for the pilot/aircraft
behavior model functions.

The next trafning analysis activity fnvolved the formulation of key
LSO learning concepts from the task performance and situation data gathered
and analyzed earlier. This was an fterative effort which included periodic
1iaison and review of results with the LSO Training Model Manager and other
LSOs. The key concepts are primarily intended to provide the foundation of
LS0 training emphasis upon critical decision aspects of the waving task.
They are specified in terms of decisfon influences and relationships, and
"rule-of-thumb” guidance for critical situations. As such they are impor-
tant influences on syllabus design and control. Therefore, there was
interaction with Canyon Research Group concerning LSO training requirements
and the syllabus decisions aspect of the instructor model study.

At this stage of the study most of the information was available for
the development of the pilot/aircraft behavior models. This effort involved
the specification of model elements and sub-elements, their attributes and
values, and their functional interrelationships to form exercise scenarios
responsive to LSO training requirements. The primary emphasis in this effort
was upon models of pilot and aircraft behavior. However, the environmenta?l
and operational elements of exercise scenarios were also addressed. Liaison
with Canyon Research Group and the LSO Training Model Manager was a part of
this activity.

The final step in the training analysis portion of the study was the
estimation of the potential cost savings which could accrue from automated
LS0 training system utilization. This analysis focused on the potenti.’
benefits of the system relative to LSO performance in carrier landing
accident situations. Judgments of skill and training program deficiencies
in accident situations were obtained from experienced LSOs and analyzed in
conjunction with anticipated training capabilities and accident costs to
estimate potential cost savings.

The final step was the translation of the pilot/aircraft behavior
models into a design of software functions for impiementation of the models
into the system. The functional desfgn evolved from a top-down hierarchical
approach. There was significant interaction with the Canyon Research Group
effort to ensure comprehensive definition of interfaces with all aspects of
the system, including the instructor model functions.

Subsequent sections of this report provide additional detail concer-
ning specific activities within this approach and their results. Section
ITIT reviews documentation. Section IV reviews the survey data. Section V
reviews the costing and accident data collected from the Naval Safety
Center. The remaining sections address the integration and correlation of
data to formulate pilot/aircraft modelling concepts and functions.

13
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SECTION 111
DOCUMENTATION REVIEW

Early in this project, a review of documentation relevant to LSO
training, LSO training system concepts, and carrier landing operations was
conducted. The purposes of this activity were two fold. Literature rele-
vant to LSO training system concepts was reviewed to fnsure that pilot/
aircraft modelling function designs would be compatible extensions of in-
structional concepts derived in earlier studies. The other purpose of the
review was to provide initial guidance in the identification of particu-
Tarly critical aspects of the LSO waving task. The remainder of this
section will describe the review in two segments: LSO training system
concepts, and critical LSO skills and conditions. Within each segment,
relevant information reviewed and its implications for pilot/aircraft model-
1ing function design will be discussed.

LSO TRAINING SYSTEM CONCEPTS

The original basis for an LSO training system was promoted by a Navy
fleet-generated operational requirement (0.R.) proposal for an LS50 training
device called Carrier Aircraft Recovery Simulator (CARS).13 It was sug-
gested that this device provide extensive, high fidelity simulation of the
carrier recovery environment from the LSO platform perspective. Some of the
features proposed included: recovery visual scene, LSO/pilot interaction,
multiple aircraft simulation, full LSO workstation instrumentation, sound
effects, aircraft malfunctions, and environmental effects {including deck
motion). The prevailing rationale supporting the need for CARS was that
LSO trainees were not receiving adequate waving experience due to a signi-
ficant reduction in carrier operating tempo following the Vietnam conflict.

NAYTRAEQUIPCEN subsequently sponsored research into the definition and
feasibility of developing an LSO training system. Extensions beyond the
basic CARS design which evolved from an initial design study were automated
LS50 performance evaluation {(using automated speech recognition) and auto-
mated adaptive syllabus control.l14 The results of the initial design study
:hifﬁjare relevant to the development of pilot/aircraft behavior models

ncluded:

- LSO job tasks and conditions descriptions
- definition of LSO training system functional concepts
- potential roles of an LSO trafning system

syllabus content and sequence guidance

technology assessment

13 y.s. Navy, Carrier Aircraft Recovery Simulator (CARS) proposal
letter, YAQ-129 NAS Whidbey Island, Washington, May 26, 1976.

14 Hooks, J.T., Butler, E.A., Gullen,R.A. and Petersen, R.J., Besign
Study for an Auto-Adaptive Landing Signa) Officer (LSO) Training Sysfem,
Technical Report, 77-C-0Y09-T, Naval Training Equ1pment
Center, 1978.

14



NAVTRAEQUIPCEN 80-(-0063-2

A concurrent NAVTRAEQUIPCEN program was underway to develop a model of LSO
behavior to support automated performance evaluation.l5 This resulted in
the increased awareness of the perceptual and decision-making complexities
of waving aircraft. Additionally, it provided an initial quantification of
aircraft approach dynamics associated with the use of LSO voice calis.

During the same time frame, an effort was underway by the Yought
Corporation, under Naval Air Systems Command sponsorship, to develop an LSO
training station for the A-7E Night Carrier Landing Trainer (NCLT).16 This
device, called the LSO Reverse Display (LSORD), incorporated some of the
features suggested for CARS, but simulated only the A-7 aircraft and was
dependent upon interface with the NCLT for LSO/pilot interaction. Following
the operational deployment of this device to NAS Lemoore and NAS Cecil
Field, NAVTRAEQUIPCEN initiated a training effectiveness evaluation. The
results of this evaluation were favorable but indicated a need for opera-
ting independence from the NCLT and for enhancement of device capabili-
ties.17 In general, the study suggested that capabilities resembling those
of CARS and those suggested from the first NAVTRAEQUIPCEN study would
provide a higher payoff in LSO training effectiveness.

As the LSORD was being evaluated, two other NAVTRAEQUIPCEN-sponsored
programs were underway. One involved the laboratory development and demon-
stration of an automated LSO training system.18 This system exercised
automated speech, performance measurement, and training feedback for
limited LSO waving skills. This system also employed pre-defined waving
scenarios tied to specific learning goals. There were positive indications
for the feasibility of the automated concepts which were investigated.
However, training effectiveness was not validated. The other NAVTRAEQUIP-

15 McCauley, Michael E. and Borden, Gail J., Computer-Based Landin
Signal Officer Carrier Aircraft Recovery Model, Technical Report NAVIRA-
EU&TFCEN 77-C-0710, Naval Training Equipment Center, 1980 (in press).

16 Lacy, J.W. and Meshier, C.W., Development of a Landing Signal
Officer Trainer, Proceedings, First Interservice/Industry Trainin Equip-
ment Conference, Technical Report, NAVIRAEQUIPCEN IH—SIé, Naval Training
tquipment Center, 1979, 79-90.

17 Hooks, J. Thel and McCauley, Michael E., Training Characteristics of
the LSO Reverse Display, Technical Report, NAV CEN 79-C-0T0T-2,
Naval Training tquipment Center, 1980.

18 Hooks, J. Thel, Butler, E.A., Riess, M.J. and Petersen, R.J.,

Landing Signal Officer (LSO) Laboratory System Software, Technical Report,
HIVTRf%QU?FCEN 78-610151-l, Naval Training £quipment Center, 1980.
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CEN-sponsored program involved an analysis of historical carrier landing
data to identify candidate measures of LSO performance.l9 The results of

this effort showed the potential of carrier landing results as indicators
of LSO performance quality. ‘

NAVTRAEQUIPCEN also sponsored several other research efforts which
were not directly related to LSO training but are relevant to automated LSO
training system design. One was the development of a Precision Approach
Radar Controller training system, which employs automated speech recogni-
tion, syllabus control, and performance evaluation.20 Another was the deve-
TOFment of an Air Intercept Controller training system, with similar capa-
bilities, but with more complex training situations.2l Two other studies
involved research into adaptive syllabus control and automated instructor
concepts.22,23 These are primarily relevant to development of an automated
instructor model for the LSO training system.

A seminar was sponsored by NAYTRAEQUIPCEN in January 1980 on the topic
of LSO Training R&D. The papers presented at that seminar provide an
overview of NQXTRAEQUIPCEN research efforts in support of LSO training
system design.

19 Brictson, C.A., Breidenbach, S.T., Narsete, E.M., Pettigrew, K.W.,
Objective Measures of Landing Signal Officer (LSO} Performance During Night
Carrier Recovery, TeChnical Report, NAVIRAEQUIPCEN 78-T-0173-1, Naval
Training Equipment Center, 1980.

20 McCauley, Michael E., and Semple, Clarence A., Precision Approach

Radar Trainin% System (PARTS) Training Effectiveness Evaluation, Technical
Report, E 79-C-0032-T1, Naval Training Equipment Center, 1980.

21 Halley, Robin, King, M.R. and Regelson, E.C., Functional Requirement
for Air Intercept Controller Prototype Training System, Technical Report,
NAVTRAEQ -C-D182-%, Raval Tra%ning quipment Center, 1980.

22 Chatfield, Douglas C. and Gidcumb, Charles F., Optimization Techni-
ues For Automated Adaptive Training Systems, Technical Report, NAVIRA-
TEN 77-M-057%5, Naval Training Equipment Center, 1977. .

23 Chatfield, Douglas C., Marshall, P.H., and Gidcumb, C.F., In-
structor Model Characteristics for Automated Speech Technology (IMCAST),
Training E

Technical Report, NAVIRAEQUIPCEN 79-C-0085-1, Nava guipment
Center, 1979.

24 Breaux, R., (Ed.), LSO Training R3D Seminar Proceedings, Technical
Report 1H-320, Naval Training Equipment Center, 1980.
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The reports referenced above influenced early activities associated
with definition of interactions of the pilot/aircraft model1ing functfons
within the automated LSO training system. They continued to serve as pri-
mary references as this project progressed to completion. They should also
be considered valuable references in the future development and implementa-
tion of an LSO training systenm.

CRITICAL SKILLS AND CONDITIONS

Some of the reports mentioned earlier were also good sources of criti-
cal skills and waving conditions information. Other technical reports and
recent Approach magazine artfcles (past efght years) were also valuable
sources. %ummaries of recent carrier landing accidents were reviewed to
provide more specific operational indications of critical LSO skills and
Job performance conditions.

Several technical reports provided comprehensive descriptions of LSO
waving tasks and conditions.25,26,27 These references, in many cases, were
explicit in highlighting the more critical aspects of waving. The waveoff
decison was the LSO task receiving the most attention. Night, pitching
deck, Manually Operated Visual Landing A{1d System (MOVLAS), wind and no
horizon were among the conditions most frequently noted. An old article
from Approach provided a comprehensive examination of basic pitot carrier
landing techniques, typical errors and error trends and effective pilot/LSO
interaction.28 Most environmental factors were also discussed. One very
experienced LSO provided excellent insight to some of the psychological
implications, ff waving and the interrelationships between LSO and pilot in
the LSO job.2

25 Borden, G.J., The Landing Signal Officer: A Problem Analysis, Yols.
I, II. Technical Report 785-1, Goleta, Calif.: Human Factors Research,
Inc., May 1969.

26 Hooks, J.T., Butler, E.A., Gullen, R.A. and Petersen, R.J., Design
ysfe%?

Study for an Auto-Adaptive Landing Signal Officer (LSO) Training S
gegfniiﬁig;géport, AVTRAEQUIPCEN™ 77-C-0109-T, Naval Training Equipment
enter, .

27 '
McCauley, Michael E. and Borden, Gail J., Computer-Based Landing

Signal Officer Carrier Aircraft Recovery Model, Technical Report
EU&TFCEH“*77:C-UIIU, Naval Training Equipment Center, 1980 (in press).

28 Netherland, R.M., The Total Approach, Approach, Naval Safety
Center, 1965. '

29 Rubel, Robert C., Confessfons of a CAG LSO, Approach, Naval Safety
Center, 1980.
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