UNCLASSIFIED

AD NUMBER

ADB058803

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
only; Test and Eval uation; MAY 1981. O her
requests shall be referred to Arny Mssile
Command, DRSM - RPT, Redstone Arsenal, AL 358009.

AUTHORITY

ant notice 15 oct 1987

THISPAGE ISUNCLASSIFIED




AUTHORITY:

" holiCe AMe  ~
'-"':" ) oC7” 87 ' yor




DISCLAIMER NOTICE

THIS DOCUMENT IS THE BEST
QUALITY AVAILABLE.

COPY FURNISHED CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




l
I
L
i
!
I
|

[EVEL Vi

NATIONAL TRAINING CENTER

DRESS REHEARSAL
FOR COMBAT

NTC ANALYSIS
FINAL TECHNICAL REPORT

MARCH 1981

Iy

---f'} l_,\.rf
A
.J-*'L.T.j:‘%
gy C.
& l‘i} ‘Y\:"’iﬂx
i) L

& A a\
,Xé etV g
2 e
T W/ e
O

./l;/ SCIENCE APPLICATIONS, INC.

81 € €8 033

«1'&:(‘_- 3




Dlstr1bvr17n limifqd to U.N. Bov t. aoecien rilyg
»

TER ; A
t . : ion: \Y\LL Othe: ro,uests
for 1 ;s 1oclwent Lust we Jurred to

f?ﬂ‘ /mwwffﬁm?fi

. 3657 &
k As/ n el //“'5*'718‘ /LD 1O

Wy

NTC ANALYSIS.

FINAL TECHNICAL REPORT.

mw‘;{ém

/[ /
) v
DARPA Order Nomx — 3644 [ Contract No.: DAAK40-78-C-0198
MIPR: CN 8-80 MOD PZ0016

Contract Mod. Date: 25 Sept 1980
Contract Expiration Date: 31 May 1981
Contractor: Science Applications, Incorporated
Sponsored by:
USA Training and Doctrine Command
Fort Monroe, Virginia 23651

This task was supported by the U.5. Army Training and Doctrine Command,
Fort Monroe, Virginia, and was monitored by the U.S. Army Missile Command.
The views and conclusions contained in this document are those of the
authors and should not be interpreted as necessarily representing the

cfficial policies, either expressed or implied, of the Defense Advanced
Research Projects Agency or the U.S. Government.

ATLANTA ¢ ANN ARBOR ¢ BOSTON ¢ CHICAGO * CLEVELAND ¢ DENVER © HUNTSVILLE * LA JOLLA
LITTLE ROCK ¢ LOS ANGELES ¢ SAN FRANCISCO * SANTA BARBARA ® TUCSON * WASHINGTON

R o i T po el il Late
L ol o Sl i 0 B e R e 50 il it

NCsdtee
_—
|
el

T .



——SCIENCE APPLICATIONS, INC.

TO: DISTRIBUTION 29 May 1981

SUBJECT: National Training Center Analysis
Final Technical Report

This document is submitted in fulfillment of contract No. DAAK 40-78-C-0198.
It is the final report on Phase 1-ALPHA in the development of the Army's
National Training Center (NTC) at Fort Irwin, California.

The development of the NTC has been continuous, and many technical reports
have been published previously. This report draws on these earlier reports
and presents a comprehensive summary and overview of the SAI work to date
supporting development of the NTC.

Si~rerely,

SCIENCE APPLICATIONS, INC.

/J%/ i
William B. DeGraf

Assistant Vice-President
Training Systems and Analysis

SAI NTC Program Manager
WBD/mgs
Distribution:

Cdr., U.S. Army Missile Comd., Attn: DRSMI-RAR
Redstone Arsenal, AL 35898

USA Training and Doctrine Command

Deputy Chief of Staff for Training, Attn: ATTNG-PR-P
Attn: ATTNG-NTC (COL Richard I. Edwards)

Fort Monroe, VA 23651

b

e Sl

IR L .



Science Applications, Ince. (SA1), is pleased to acknowledge the
support and cooperation it has received during the course of this

contract by the following agencies:

1)

2)

3)

4)

NTC I-ALPHA trocp support was provided by the following U. S.

Army Forces Command (FORSCOM) units:

1)

2) L Troop, 3rd Squadron, 3rd Armored Cavalry Regiment

3)

NTC I-ALPHA administrative and logistical support was provided by

the U. S. Army Combat Developments Experimentation Commsend (USACDEC) .

The Defense Advanced Research Projects Agency (DARPA)

Headquarters,
{ TRADOC)

U. S. Army Combined Arms Training Development Agency

(CATRADA)

The Electromagnetic Compatibility Analysis Centes (ECAC)

F Troop, 2nd Squadron, 3rd Armored Cavalry Regiment

2nd Battalion,

ACKNOWLEDGEMENTS

U. S. Army Training and Doctrine Command

10th Cavalry

Science Applications, Inc.

/A



1.

EXECUTIVE SUMM.ARY - L] L . . . . . L] . . . - L] L] L 2 . L] L3 . . . . 1 - 1

1.1
1.2

1.5

1.9

TABLE OF CONTENTS

INtrodUCtiONe o o o s o o o o s s s o o o o o o o o » o 1-1
NTC Backgrounde « o o o o o s o o o o o o o o o o © ° ¢ ¢ 1-
1.2.1 The Training Need « o« o ¢ o o o o o ¢ o o ©c o o © 1
1.2.1.1 The Training Challenge « o« o o o = - ¢ 1-2
1.2.1.2 The Train-Evaluate-Train Model . « « .« = 1-4
1.2.1.3 Training Constraints « e« s « o o o o o » 1-4
1.2.2 Program CONCEPL « o« o o o o s o o s o o o o ° ¢ 1-5
1.2.3 Mission Requirements. e« « o o o o o o o o o o o © 1=-7
Program Objective « « o o o o o o o o o o o o o o 0 0 000 1-8
Develcpment Strategy and Chronology « o e « « o o o » © ¢ 1-9
1.4.1 Development Strategys o o o o o o o o o o o o o 1-9
1.4.2 Development Chronologys o« e o o o o o o o o o o © 1-11
SATI Role and AccomplishmentSe o o o o ¢ o o o o o o o o o 1-13
1.5.1 Support Functions e « o ¢ o o o o ¢ s o o o o o o 1-13
14502 Factors Contributing toO SUCCESS o o o o o o o o o 1-15
Difficulties Encountered. « s o o o o o o o o s o o o o 1-16
Summary of ConclusionSe o « o o o o o o o o o o o o 0 000 1-16
1.7.1 CONCluSioNns o o o o o o o ¢ o o o o o o o o o o 1-16
14702 NTC Baseline AnalysSisS « o o o o o o o o o o o o o 1-17
1.7.3 NTC I~ALPHA ¢ o o ¢ o o o o o o o o o o o o o o ¢ 1-19
1.7.4 Phase I Transitione « « o o o o o ¢« o o o o o o o 1-20
Future TasKkSe o o o o o s o o o o o o o o« o o o o o o o o 1-20
1.8.1 Field Artillerye o o o o o o o o o o o o o o o o o 1-20
1.8.2 Close Rir SUPPOTL o « o o o s o o o o o o o o o o 1-21
1.8.3 Electronic Warfare. « « o o o o o o o o o o o o o 1-21
1.8.4 Nuclear, Biological, Chemical « o ¢ o o o o o o o 1-21
1.8.5 ALY Defense o« o o o o o s o o o o o o o o o o o o 1-21
1.8.6 Mine Warfar€e o o o o o o o o o o o o o o = o o o 1-22
1.8.7 Post-Processing Training Analysis - « « o o o =+ o 1-22
1.8.8 NTC Planning and Schedulirny « e« o o o ¢ o+ v o 1-23
1.8.9 Support Software. « o o » o o o o o s o o 0 & e 1-23
1.8.10 Mobile InstrumentatiOne o o o o o o o o o o o o o 1-24

Overview Of Report. e ®© o ® o ® ® o ® o o o o & o o o o 3 1"24

Science Applications. Inc.

& Lot P 1 - S i
PTVIE RPE L L Faa PR BFTR pp ory e ETEERRET W, TR Y R T e

£ o e ~

LR i A s

g s




TABLE OF CONTENTS (Cont'd)

CONCEPT DEVELOPMENT AND FUNCTIONAL ANALYSIS OF NTC « « o ¢ o o 2-1

2.1 Contract Objectives « o o o« o o o o o ¢ s ¢ s o o o o o o 2-1

2.2 SAI RPPXOaChe o o o o o o o o ¢ s o o ¢ o o o o o o o o = 2-1
2.2.1 Concept Formulatioll « o o o o o ¢ o o s o ¢ o o @ 2-2
26242 Top-Down AnalysSiS « o o o o s o o ¢ o o o s o o o 2-2
26243 Tradeoff AnalvsisS o« o« o o o o o o o o o s o o o o 2-16

2.2.4 Development RoadmapS- e &5 o o o o o o ° o o ° o 2-16
CORE INSTRUMENTATION SUBSYSTEM DEVELOPMENT « o o o ¢ o o o o o 3-1

3.1 Development REVieWe o« o o o o ¢ o o o o o o s ¢ o o o o o 3-1
3.1.1 Core Instrumentation Subsystem Concepte o« o o o 3-1
3.1.2 Development ObjectivesSe « o o o o o o s o o o o o 3-4
3.1.3 Technical Approache o o o« o o ¢ o o o o o o s o o 3-5
3.1.4 Program Management. s+ o o o« o o o o o o o o o o o 3-6

3.1.4.1 Configuration Manadement « ¢ o o o o o & 3-8
3.1.4.2 Software Quality ASSUrancCe « « o o o o o 3-8

3.2 Baseline CIS Functional Description and Performance
Requirements L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] 3-12

3.2.1 Core Instrumentation Subsystem Functional
Description e © o © 6 8 o 6 ®© o o & o & o o o o o 3-13

3.3 NTC I-ALPHA CIS Prototype Design and Developmente « o« o 3-16
3.3.1 Backgrounde o ¢ o o o o o s o o o o o o o o o o 3-16
3.3.2 NTC I-ALPHA Program Scheduleé. « « o o ¢ ¢ o o o o 3-19
3.3.3 EMC and TAF Functional Requirements e« o« o o o o & 3-19
3.3.4 CONStraintsS o« o o o o o o o o o o s o ¢ o s o o o 3-19

3.4 NTC I-ALPHA Software Design and Development « « o« « ¢ o & 3-23
3.4.1 Software ConfiguratiONe o o o o o s o o o o o o o 3-23
3.4.2 Software Development StagesS « « o o« ¢ o o o o o o 3-24
3.4.3 Design OVEIView « o « o s o o o o o o o o o o o & 3-25
3.4.4 Design PhiloSophy o« o o o o o o o o o s o o o o o 325

3.5 NTC I-ALPHA Hardware Design and Integration e o« « s o o @ 325
3.5.1 CONCEPL o o o o o s o o o o o o o & o o o o o o o 3-25
3¢5.2 CIS Hardware Configuratione o« o o o o o o o o o o 3-27
3.5.3 CIS Facility Layout « o o o o o o o o o o o o o o 3-29

3.5.4 Integration and Testing e 8 o o o o o o o o o o o 3-29

S

Science Applications, Inc.

b



TABLE OF CONTENTS (Cont'd)

Scenario Development. o« o« o o o o o s s s o o o o &

Fort Irwin Operations 22 January 1980-4 April 1980.

Role of Other COntractors « o o o s o o o o o o o &

NTC I-ALPHA Collateral DevelopmentsS « o o o o s o o

3.9.1
3.9.2
3.9.3

Test SUpPpPOrt DYiVEr o « o o o o o o o o o o
Terrain Data Base COnversione « o« o o o o o

Support SOftWaree o o » o o ¢ o o ¢ o o o o

NTC I-ALPHA CIS OPERATOR TRAINING: « « o o o o o o s o &

Training Concept. e e & e o * & e o e o o e s e o

CISs Training Analysis e o o e o e o o o o o e e e @

Program of Instructione o « o « o o o o o » o o ¢ o

Training APProach o o « o o s o o s o s o o o o o =

Training Activity Schedules « o o o o o o o o o o o

Training Evaluation « ¢« « o« ¢ o o o o o ¢ o o o o &

POSt NTC I_ALPHA Training Development e & e e ° °

4.7.%
4.7.2

4.7.3
4.7.4

4.7.5
4.7.6

NTC Operational Training Plan Cutline . . .

Requirements Analysis for In-Plant Training
COUrSee o o e« o ¢ o o & ® o o e o o e o o »

NTC Technical Orientation Coursee « « o« o o

CIS and Voice/Video Control and Editing
Component, Man-Man Interface Requirements
Analysis e & o o & o & o & o ® ° & o ° o * »

Post-Processing Training AnalysSiS « « « o o

Computer-Based Instruction and Test Support
Driver- e & * e ® o o o o o o ® o o ® e o o

I-ALPHA MOE/MOP DEVELOPMENT . ¢ o o o o o o o o o o o

Concept ® & ® o o * o © e o ® e+ ° s o o o °© o O =

Objectives- ® o 6 & & o e e * e o o e 8 o e e o e »

Methodology ® ® e e © o o e ° ¢ S o o o o o o o o oo

Structure of the Assessment ProcessS « « o o o o o o

Source DesSCriptione o « o« o o o o o o ¢ o o o o o o

Evaluatione « o o o o o o o o o s s o s o o o s o =

Page
. 3-33
. 3-34
. 3-34
. 3-35
. 3"35
. 3-36
. 3-36
. 4-,1
. 4-1
. 4-2
° 4-2
. 4-5
. 4-5
. 4-6
. 4-6
. 4_6
. 4-7
. 4-7
. 4-7
. 4-7
. 4-8
L] 5-1
. 5-1
. 5-1
. 5-1
. 5"2
. 5"3
. 5-3

VA

Science Applications, inc.

e L,

.

=t
) v Cieaie s b Ll ks mmwmmamhﬁm »-n:_«hh..n..m e ¢ mj



TABLE OF CONTENTS (Cont'd)

AAR DEVELOPMENT. ® & & & &+ & 2 & e+ ° s & @ 0+ o © © o o ® ® e @ 6-1

Concept ® & & & ¢ o o 2 o & o ° o & ° © 6 & o © ® e e e @ 6" 1
Approach. @ & &+ 2 4 o o &+ & 2 o & & O & © o ° O & @ ® e o 6-2

Training Methodology. e © & & o ® o © v © o © © o o & o o 6-2

I-ALPHA LESSONS LEARNED: o o o o s o o o o o o o o o o o @ 7=-1

REFINED CIS DESIGN BASED UPON NTC I-ALPHA EXPERIENCE o o o o 8-1

8.1

Design OVErview o « « o o o o o o « o o o o o o o o o o o 8-1
B.1.1 Hardware DeSign « « o o o o o o o o o o o o o o o 8-2
B8e142 Software Design o« o o o o o o o o o s o o o o o 8-5
Sizing and Timing RequirementSe o o o o o o o o o o o o 8-7
Proposed System Configquration « o o o o o o o o s o o o & 8-8
Human Factors ConsiderationSe o o o« o o o o o o o o o o o 8-11

Reliability, Availability, and Maintainability Assessment
(RAM) ® & & o & o & e+ o ° & ° o © & + ° & © @ ® © o ® e @ 8-11

CIS FAcility Design o o o « o o s o o o o o o s o s o o s 8-12
System Initialization and Status Assessment « « o o o o o 8-15
8e7.1 CIS Initialization CONCepPts o o o o o o o ¢ o o & 8-19
8742 PLS WES Initialization Concepts « o« o o s o o o o 8-19

8.7.3 Spectrum Analysis Initialization Concepte o o o & 8-20

REFINED TRAINING REQUIREMENTS: & o o o o o o s « o o o o o o o 9-1

COMMAND BATTLE SIMULATIONO ® & & o ¢ o o ° s o & ° e o o o o oo 10-1

FINDINGS AND CONCLUSIONS ® & & ¢ & o @ & 4 ¢ + * e o o o o° s @ 11-1

11.1
11.2
11.3
11.4
11.5

Summary of Findings and Conclusions « « « s s « o o o o« » 11-1
NTC Baseline BnalySiS « « s o o o o o . o o o o o s o o o 11=-2
NTC I~ALPHA o o o o ¢ s o o o o s o o o o o o o s o s o o 11=-2
Phase I TransitioNe o o ¢ o o o o o o o o o o o o « o o o 11-3

DiffiCUlties Encounterede « o o ¢ o ¢ o o o o o o o o e o 11-3

VA

Science Applications. Inc.




11.6 Future
11.6.1
11.6.2
11.6.3
11.6.4
11.645
11.6.6
11.6.7
11.6.8
11.6.9
11.6.10

APPENDIX A: List

TABLE OF CONTENTS (Cont'd)

TaskSe o s o » o o o o o o o o o
Field Artillery o« « o o o o o o«
Close Air Support « « o o« o o &
Electronic Warfaree. « « o o o o
Nuclear, Biological, Chemical .
Bir Defense o« « o o o o o o o o

Mine Warfaree. « o o o s o o o o

Post-Processing Training Analysis « « »

NTC Planning and Scheduling . »
Support Software. « « o o ¢ o

Mobile Instrumentation. « « «

Of ACTONYmMS o o o o o o o o o o

APPENDIX B: Technical Requirements, SAI Reports,

APPENDIX C: Proj

APPENDIX D: Logi

ect Fundinge « o o o ¢ o o o o o

c Flow for AAR Preparation . « «

S ——

Page
11-5
11-5
11-5
11-6
11-6
11-6
11-6
11-7
11-7
11-8
11-8

Science Applications. Inc.



- -~ » a

LIST OF FIGURES

Combat Effectiveness Payoff Through Realistic
National Training Center Concepte v & & & . .
Development Implementation Strateqy « . . . .
SAI NTC HiStOry + o o o o o o o . L

NTC System Level Functional Flow Diagram. . .

Training.

Top Level NTC Functions and Functional Interfaces . o .

Second Level NTC Functions and Functional Interfaces. .

1.0 NTC Management. . o . . * s e s s e s e
2.0 Exercise Monitoring and Control . . . . .
3.0 Blue Forces Combat Operations « o o« o o o
4.0 Weapon Engagement Simulatione « o o o o .
5.0 OPFOR Combat Operations « o o o v o o o .
6.0 Live Fire Exercise. . . . © e s s s o & o
7.0 Command Battle Simulation « o o o & o . .
€.0 Training Analysis and Feedback. . . . . .
9.0 Tactical Readiness Assessment + o 4 . . .

10.0 suprrt Operations ® & + o+ o o s s e e o

Concept of CIS. v v o & & o . . © e e o s e
.IC System Level Functional Flow Diagrame. . .
SAI NTC Management Structure. « ¢« . 4 . . . .
Change Control Organizational Responsibility.
Change Control Information Flow/Events. . 5 B
NTC Instrumentation System Interface Diagram.

NTC Instrumentation Parameterse « « o« o o o .

Page
. 1-3
. 1-6
. 1-10
. 1-12
. 1-18
. 2-3
. 2-4
. 2-5
. 2-6
. 2-7
. 2-8
. 2-9
. 2-10
. 2-11
. 2-12
. 2-13
. 2-14
. 3-2
. 3-3
. 3-7
. 3-9
. 3-10
. 3-14
. 3-17

o e odlmdie, i b R B B ot e

S

Science Applications, Inc.

R

.

o



8-5

8-6

8-7

LIST OF FIGURES (Cont'd)

NTC I-ALPHA Program Schedule. + ¢ o+ o &
NTC I-ALPHA Prototype CIS Objectives. .
NTC I-ALPHA Software Design Overview. .

NTC I-ALPHA CIS Hardware Configuration.

Prototype CIS Facility Layout Designed Ly

Scenario ProcCeSSe o o o o o o o o o o o
Overview of Test Support Driver Concept

Role of SAI Software Engineering Tools.

Tactical Operations Centere « ¢ o« o o o

Training Analysis and Feedback Officer.

Initial CIS Hardware Configuration. . .

Full-up CIS Hardware Configuration. . .

NTC Phase Top Level CIS Software Data Flow Diagram.
Phase I Instrumentation System Architecture . . .

NTC Instrumentation System Interfaces ¢ « ¢ o o o

CIS Facility Floor Plan « « s« o s o o o

EMC/TAF Operations Center Layout and Operational

Personnel Allocations e o o o o o o o o

CBS Operations Center Layout and Operational Personnel

AllocatiOnNS o« o o o o o e o o o o o o

ETB Operations Center Layout and Opwerational Personnel

AllocationNsS ¢« o o ¢ o ¢ o o o o o o o o

CIS AAR Theater AXeds o ¢ o o ¢ o o o o

o o o 4-3
o o 4-4
o o o 8-3
o o o 8-4
o o o 8-6
o o o 8-9

e o o 8-16

) e o S o el

VA

Science Applications, Inc.

() ‘!

r o aw ek ki s et b Nl

P

ey




i o i o A Ll

win b a2

Section 1

EXECUTIVE SUMMARY

e Il e —

S

Science Applications, Inc.

ad
iy B pe - rrtns i bt " S
DY - it g sr il L Yo iy e »an

Lot unike A0



S L

SECTION !

EXECUTIVE SUMMARY

1.1 TIMTRODUCTION

This report addresses the tasks and accomplishments of Science Appli-
cations, Inc., in contractually assisting the U. S. Army's development of
the National Training Center (NTC) at Fort Irwin, California, through NTC
I-ALPHA and the Phase I *ra-sitacn nerisds. SAI's participation in thiz
effort began in 1978 and is characterized by 1) the successful completion
of a detailed baseline anzlysis of the NTC, which provided the program
framework, and 2) the subsequent innovative design, application, and
demonstration of the core instrumentation subsystem (CIs) to enhance
battalion-level, combined-arms, tactical training. In terms of impact, the
NTC technical accomplishments will enhance the field +raining environment
to a point where near combat realism will be achieved in force-on-force
simulated battles, one-sided live-fire exercises, and brigade-level command
battle simulations. As a result, greatly expanded opportunities for
experiential learning and for objective analysis of unit performance will

become available.

Because of the scope and duration of SAI tasks, a detailed series of
special technical reports has been submitted separately during the course
of the NTC development process. A list of these detasied reports is pro-
vided at Appendix B. The primary purpose of this report, therefore, is to
provide a comprehensive summary of SAI's approach to required tazks,
accomplishments, and the major findings and conclusions resulting from this
effort. A discussion of difficulties encountered and SAI's view of future

NTC tasks is also provided.
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1.2 NTC BACKGROUND

1.2.1 The Training Need

U. S. Army readiness to carry out its foreseeable wartime missions is
measured in terms of manpower, materiel, and training. Training 1is a
critical f¢ ttor because it is the process by which organized manpowex and
materiel resources are merged within the doctrinal framework to attain
essential tactical capabilities: levels of effectiveness and performance
that can spell out the difference between success or failure in battle.

Figure 1-1 shows conceptually the payoff of realistic traininge.

1.2.1.1 The Training Challenge

The training challenge has become increasingly complex as advances in
air and ground weapon technology change the tempo, lethality, and spread of
the battle area. To prevail in combat, Army units must be trained in
peacetime to operate effectively in an intense and dynamic battle environ=-
ment; one that demands, more than ever, rapid tactical assessments, timely
decisions, and the skillful employment of forces. Similarly, commanders
must learn to deal confidently with an array cf hostile air power; elec-
tronic, nuclear, biological, and chemical (NRC) warfare measures; and other
sophisticated threats. In the course of such training, the Army must
strive to eliminate the costly mistakes frequently made by inexperienced
soldiers and leaders during their initial exposure to rigorous combat. The
battlefield is unforgiving, and mistakes inevitably lead to loss of lives,
equipment, and battles. As General Rogers, former Army Chief of staff, has
emphasized, "the worst thing that can happen is for a soldier and a unit to
£i-d themselves on a battlefield for the first time and never to have ex-
perienced anything like it before." For these reasons, realistic collec-
tive training is a central Army requirement; a requirement that, if

neglected, threatens losses beyond any acceptable limits.

S ——
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_\ BASIC TRAINING PLUS
COMBAT EXPERIENCE

BASIC TRAINING PLUS
HOME STATION TRAINING AND
COMBAT EXPERIENCE

BASIC TRAINING PLUS
HOME STATION TRAINING,

NTC, AND COMBAT
EXPERIENCE

CASUALTIES PER DAY

DAYS OF COMBAT

TOTAL CASUALTIES EQUALS THE AREA UNDER THE CURVE.
THE BETTER THE TRAINING, THE FEWER THE CASUALTIES IN COMBAT.

Figure 1-1. Combat Effectiveness Payoff Through Realistic Training
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1.2.1.2 The Train-Evaluate-Train Model

In response to the increased training challenge, the Army instituted
the comprehensive Army Training and Evaluation Program (ARTEP), a collec-
tive training piogram, described by the train-evaluate-train model. Since
tactical experience is fundamental to sound combat decisions, field train-
ing under the ARTEP program is intended to elicit, as closely as possible,
the same tactical planning and decision challenges as those expected in
combat. Moreover, it is recognized that, unless this is accomplished with
t.igh fidelity, both what is learned and the evaluation process that directs
future remedial training suffer. Similarly, there is a keen awareness that
the means of evaluating unit performance and effectiveness must be credible

and responsive.
1.2.1.3 Training Constraints

Nowhere is the need for realistic training and a credible evaluation
process manifested more clearly than at the battalion level. BAs the basic
combined-arms building block, the battalion task force is the pivotal
echelon of tactical command in terms of its role in fighting the 1land
battle. Battalion commanders and their oprrating staff must be trained to
fit their forces to the ground and skillfully orchestrate the combat power
of maneuver forces, artillery, Army aviation, and tactical aircraft to de-
feat the enemy, often a numerically superior force. Yet, virtually every-
where it is stationed, the Army has found itself severely constrained in
providing the full range of resources necessary to support realistic

battalion task force training. The most common of these constraints are:

® The lack of adequate maneuver area for two-sided armor and
mechanized exercises

e The lack of modern live-fire ranges for unit tank gunnery and
anti-tank missile training, often because the exceptionally
large safety fans required exceed available acreage

® The proximity of civilian communities to training areas, which

limits the ability of units to employ safely electronic war-
fare, close air support, laser designators, and other essen-
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e The lack of dedicated resources to portray realistically an
opposing force and to provide the means for contrelling and
evaluating task-force-level exercises.

Looking ahead into the 1980s, the Army has concluded that the impact
of these local training constraints will increase in relation to the
training need as newer air and ground weapon systems, now under develop-
ment, are delivered to tactical units. Included in this category are the
¥M-1 tank, the advanced attack helicopter, the general support rocket
system, the division air defense gun, and the infantry fighting vehicle;
all will increase the squeeze of land and training resources at local

installations.

Together, the growing inadequacy of current training facilities, and
the urgent need for enhanced realism and improved means of evaluation, have
triggered the development of a National Training Center concept, a concept
that was formally set forth by the Secretary of the Army and the Chief of
Staff in their 1978 joint-posture statement to Congress. In that state-
ment, the Army indicated the need for "one or more National Training
Centers, large military reservations which can support the kind of combined

arms training needed to ready the total Army for battle in Europe."”

1.2.2 Program Concept

The underlying concept of the NTC at Fort Irwin i§ to prcvide a
learning environment that will allow the Army to bridge the gap betuween the
level of tactical effectiveness that can be attained by units at their home
stations and the level required to survive and win in combat. Figure 1-2
lists the key elements of the concept. More specifically, a facility
where: 1) heavy battalion task forces, brigade headquarters, and support-
ing units can conduct realistic and intensified training that is not
possible at their home stetions because of increasing resource constraints
or the prohibitive cost of upgrading local training areas; 2) objective
information can be collected and analyzed to improve doctrine, tactical

training systems, equipment, and tactical procedures; 3) detailed feedback

VA
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To train a battalion task force and its superior brigade and
parallel battalion staffs in a realistic surrogate combat er-~
vironment combining:

e Large-scale field maneuver and firing exercises against a
realistic OPFOR including electronic warfare

e Direct fire simulation using advanced laser weapon en-
gagement and weapon effects cue generation techniques

e Live-fire exercises against coordinated dynamic target
arrays emulating realistic scenario situations

e Simulation of battle context using advanced real-time,
two-sided, free-play command battle simulation tech-
niques.

Figure 1-2. NATIONAL TRAINING CENTER CONCEPT

can be provided to participating units, as an extension of the ARTEP pro-

grams, for use in directing subsequent home-station training.

The NTC is conceived as a centralized training facility, modeled after
the successful U. S. Air Force Red Flag Program at Nellis Air Base. The
Fort Irwin facility will serve as a focal point of Army combined arms
training, a place where all continental United States (CONUS) based armor
and mechanized battalions will periodically deploy to "put it all together"
against a highly skilled opposing force (OPFOR) in situations closely
approximating actual combat and against a dynamic target array in live-fire

exercises.

The concept further envisions the unique merging and application of
modern instrumentation technology to create the near-combat environment and

enhance the evaluation and feedback process.

S
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U. S. Army, TRADOC, in its subsequent expansion of the NTC concept,
identified seven significant elements to be stressed in the development

program.

1) The Battalion Task Force (BTF) -- a combined arms team with a
staff and a critical task of planning, coordinating, con-
trolling, and supporting combat power on the battlefield.

2) The Opposing Force -- a dedicated unit, sized and equipped to
operate against the BTF in realistic numbers, using Soviet
tactics and signatures and operating as part of the control
force to ensure proper balance in combat operations.

3) Electronic Warfare (EW) -- the use of jammers against U. S.
communications and electromagnetic devices in & manner
expected of the Soviets in Europe.

4) Close Air Support (CAS) -- the opportunity to plan and exe-
cute joint air-ground operations.

5) Live Fire (LF) -- an imaginative use of dynamic, instrumented
targets to provide a realistic threat, both offensively and
defensively, to the BTF under conditions that permit the BTF
to coordinate and control live fires.

6) Weapon Engager ent Simulation (WES) =-- the use of lasers and
computers to simulate fires on the battlefield, including a
realistic and understandable assessment of casualties.

7) 1Instrumentation -- the use of sensors, computers, and data
communications to tie together the whole NTC activity and to
capture that activity in a manner which permits effective
training feedback and assessment.

1.2.3 Mission Requirements

The NTC development program is both comprehensive and sophisticated in
terms of its scope and the number of different technical disciplines
required. The instrumentation systems in particular must address func-
tional and performance requireme panning the full spectrum of opera-

tional situations. Accordingly tical NTC mission requirements are:

e Real-time monitoring and coordination of combined large-unit
(BTF) field maneuver and command post brigade (BDE) exercises.
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e A dynamic live-fire exercise with realistic portrayal of enemy
target arrays and real-time scoring.

e Provision for combat realism while maintaining non-intrusive
positive control to assure safety and adherence to the rules
of engagement.

e Real-time interactive coordination and control of a realistic
opposing force as a means tc create the desired training
stimulus and environment to assure that overall training :
objectives are met. g

e Near real-time planning, synthesis, and execution of after-
action reviews (AAR) at various command echelons using a
multimedia presentation of training feedback data including i
audio, video, and digital displays. j

® A 24-hour per day, 7-day per week training schedule capable of
exercising BTFs during 2 weeks of intensive training.

e An ability to provide an effective test bed for the training
developments and combat developments communities while not
interfering with the primary training mission of the NTC.

e Management of NTC electromagnetic emissions to avoid inter- :
ference with NASA Goldstone, U. S. Army, and U. S. Air Force
operations.

e DProvision of take-home training feedback packages to drive and
enhance remedial training at home station to correct defici-

encies noted at the NTC.

Each of these critical mission requirements are specified in detail in

the NTC Development Plan published by HQ, U. S. Army TRADOC, 3 April 1979.

1.3 PROGRAM OBJECTIVE

The broad objective of the overall NTC program is to establish an
early operational capability at Fort Irwin, California, for battalion task
force training under conditions that minimize technical, schedule, and cost

risks.

Based upon this objective, a phased development strategy has been

established as discussed in the section which follows.
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1.4 DEVELOPMENT STRATEGY AND CHRONOLOGY

1.4.1 Development Strategy

The NTC program is based on a phased development and implementation

strategy shown in Figure 1-3. The strategy. discussed below, stems from

the NTC Baseline Analysis conducted by SAI in 1978 and 1979 (see Appendix

B). This comprehensive analysis established the conceptual framework to

attain an early operational capability while also identifying the need for

advanced technology development by the Defense Advanced Research Projects

Agency. The analysis included:

e Synthesis of the NTC concept

e Detailed definition and analysis of NTC functions and func-

tional interfaces

e Assessments of available technology and related risks

e Implementation concepts

e Program roadmapse

From these, a two-phased approach was established. In general terms,

g an initial operational capability in early FY
The Phase II plan

Phase I focuses on attainin

1982 using off-the-shelf instrumentation technologies.

is to build on the Phase I experience by introducing advanced technologies,

particularly those that will permit a fully decentralized position location

system and enhanced laser engagement simulators for all tactical weapoOn

systems.

The key features of the development strategy for NTC instrumentation

systems are:

® System flexibility to accommodate future growth and applica-

tions

e Minimum technical, schedule, and cost risks

e Modular design

Science Applications, Inc.
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e Parallel development of baseline capabilities

® System reliability, availability, and maintainability.

Within this development strategy, the key attributes that drove the

NTC design are summarized as follows:
® Large unit (BTF) field maneuver and command post-exercise
training (simultaneous coordination of ES and CBS)

e Combat realism while maintaining safety (non-intrusive posi-
tive control)

® Production training schedule (40+ BTFs per year)

® Near-real-time training and readiness feedback (after action
review (RAR; 30 minutes after each exercise segment)

® Support force readiness assessment combat developments without
interfering with "production" training operations

® Need to conduct training experimentation and to inteqrate new
training concepts and equipment into NTC without significant
impact on training schedule

® Management of EM spectrum'to avoid interference with Goldstone

e Provide take-home remedial training package

The NTC I-ALPHA program was planned and conducted as one of a series of
major developmental steps in the stfategy to achieve an early operational
capability. It provided the first opportunity to validate the instru-
mentation concept and to test and evaluate selected components of a proto-

type Phase I system undey field conditicus at Fort Irwin, California.

1.4.2 Development Chronology

The chronology of the NTC development process and related SAI tasks
through the Phase I transition period is shown in Figure 1-4. A further
summary of SAI's role and accomplishments in fulfilling these tasks is

provided in the following paragraph.
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MAY 1878
JULY 1978

SEPTEMBER 1978

OCTUGJER 197B

FEBRUARY 1979

MARCH 1979

JULY 1979

SEPTEMBER 1979

SEPTEMBER 1979

NOVEMSER 1379

DECEMBER 1979

DECEMBER 1973

JANUARY 1980

FEBERAUARY 1980

MARCH 1980
APRIL-SEPT. 19B0

OCT.19B0-MAY 1981

INITIAL PROPOSAL TO DARPA
COMPETITIVE MICOM {DARPA) CONTRACT FOR $100K

NTC CONCEPT STUDY PRESENTATION TO
DARPA/TRADOC

$100K ADD-ON FOR FURTHER NTC CONCEPT
DEVELOPMENT

SAl CONCEPT FOR I-ALPHA DEMONSTRAV'ON

$450K ADD-ON FOR NTC AND I-ALPHA CONCEPT
DEVELOPMENT

DRAFT NTC FUNCTIONAL SPECIFICATIONS

PRELIMINARY CIS SOFTWARE DESIGN FOR
I-ALPHA

$300K ADD-ON FOR I-ALPHA DEMONSTRATION
DEVELOPMENT

INITIAL CIS SOFTWARE DEMONSTRATION

$1.5M ADD-ON FOR I-ALPHA DEMONSTRATION
CONDUCT

CIS HARDWARE AND SOFTWARE INTEGRATION
AT SUNNYVALE

CIS INTEGRATION AND TEST AT Fi. IRWIN

NTC I-ALPHA INSTRUMENTATION INTEGRATION
AT FT. IRWIN

NTC I-ALPHA DEMONSTRATION TO ARMY
REVISION AND DOCUMENTAT!ON FOR I-ALPHA

NTC PHASE | TRANSITION PLANNING
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