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SUPPORTING COURSES OF ACTION PLANNING WITH INTELLIGENT MANAGEMENT OF
BATTLE ASSETS

RATIONALE

*TOO MUCH INFORMATION, BUT FIXED
COGNITIVE ASSET OF THE COMMANDER

INFORMATION PROCESSING REQUIREMENT
*PERCEIVING & RECEIVING
*FILTERING & COMPRESSING
*FUSING
*MAKING SENSE OUT OUT OF PROCESSED
DATA (JUDGMENT)
*DECIDING




SUPPORTING COURSES OF ACTION PLANNING WITH INTELLIGENT MANAGEMENT OF
BATTLE ASSETS

RATIONALE

* DYNAMIC ENVIRONMENT:
*CHANGES IN INFORMATION
'INFORMATION VOLUME & DENSITY
*HETEROGENEITY OF INFORMATION
INFORMATION SPEED

*UNCERTAINTY::
INCOMPLETE INFORMATION
*UNAVAILABLE INFORMATION
*UNRELIABLE SOURCE OF INFORMATION
*FUZZINESS IN INFORMATION DESCRIPTION



RATIONALE

« BURDEN OF PROOF:
*OPPORTUNITY FOR HUMAN ERROR
*COGNITIVE WORKLOAD
*TIME & DECISION ACCURACY

*SOLUTIONS:
COMPUTERIZED DECISION AIDS
*Simulation & Modeling Tool
*Predict, Forecast, Estimate Average Policies
*Used for Anticipation & Envisioning



% SUPPORTING COURSES OF ACTION PLANNING WITH INTELLIGENT MANAGEMENT OF
BATTLE ASSETS

SOME EXISTING DECISION AIDS

* FOX-GA: COA MODEL USING GENETIC ALGORITHM
*CORAVEN: INTELLIGENT COLLECTION
MANAGEMENT USING BAYESIAN BELIEF NET
‘OWL: A DECISION-ANALYTIC WARGAMING USING
REAL-TIME STATISTICAL DATA MINING
*SCAT: SENIOR COMMANDER AUTHORING TOOL USED
FOR PLAN FRAMING
*MODSAF: 3D SIMULATION WARGAME WITH METT-T
*BVP: BATTLE PLANNING & VISUALIZATION TOOL
*There are many other tools available™
*Tools are task dependent, assumption-driven



@iﬁ SUPPORTING COURSES OF ACTION PLANNING WITH INTELLIGENT MANAGEMENT OF
==Y BATTLE ASSETS

ALTERNATIVE COURSES OF
ACTION DISPLAY (ACAD)

*COA SIMULATION
*DRIVERS :
*ANALYTICAL MODELS
COL DUPUY’S COMBAT MODEL
(Refined)
‘BEHAVIORAL MODELS



& ;a SUPPORTING COURSES OF ACTION PLANNING WITH INTELLIGENT MANAGEMENT OF
e BATTLE ASSETS

ALTERNATIVE COURSES OF
ACTION DISPLAY (ACAD)

*DRIVERS :

*TABLES OF ORGANIZATION &
EQUIPMENT

INTUITIVE GUI

*MEET-T (MISSION, ENEMY, TROOPS,
TERRAIN, & TIME)
*Drilled-down, granular information level
*C2 Intangibles (often 1gnored 1n other models)



/7% 7))  SUPPORTING COURSES OF ACTION PLANNING WITH INTELLIGENT MANAGEMENT OF
Sl BATTLE ASSETS

ALTERNATIVE COURSES OF
ACTION DISPLAY (ACAD)

OUTPUTS :
*Relative force ratio
*Composite attrition factors
*Troop advance rate
*T1me base performance data
*Graphical displays
*Battle state postures (Attack, defend, etc.)



Mission
Terrain
Weather

Time

Surprise
Mobility factors:
Road quality
Road density
Minefield

TOE
=

ACAD SYS

(Fixed input)
Force &
Equipment
Composition

Resource
Decision Model

Intangible
C2 factors:
Morale,
Training
Leadership
(variable)




SAMPLE APPLICATION

B Owspi it Onsn vt frovie Mg tob

&life ] |

alfis

Fizzian I Elue Force I Fed Force I E mrvironmert I Aszessments I

Murnber of hours I_
to model [1 - 120] [

B
e

M aximum acceptable I 25
friendly attrition [7]
1
|

Friendly reinforcemeant | g
threshold 3]
|
—

FAinirmunn friendly I o]
advance [0-200 km)

Finirmum enemmy I 50
attrition [%]

|
|

E rermy reinfarcernent | g
threshaold [Z]

o ]

Cancel Apply

Mizzion | Red chel Envimnmentl Assessmentsl
Reserve Unit Pagture IH asty Altack j
& Nane Bofllnts  UnitTypss % Stengh

" Infanty I[l j IBn j I'IDD
" Mechanized |E| j |M2Bn j |1DD

Chmoed  Jo x| [wiaten x| fi00

L

Lo |

L

" Amd Cavaly |D j ISqdn j |1DD

Le |

C Fedatley [0 x| [issumE x| 100

L |

" Flocket Attillery |D j IMLHS an |1DD

Le |

C hiDefense [0 v| Japasy ¥| 100

Le |

L

€ MikcHelcopters ) v| JaHe4Bn | 100

Le |

" Air Cavaly |D j ISqdn j |1DD

0K | Cancel | Apply |




SAMPLE APPLICATION

Untitled - ACAD

File Design Inputs Design Environment Transfer Mulkipledvenue Help

¥ |5

|

SUPPORTING COURSES OF ACTION PLANNING WITH INTELLIGENT MANAGEMENT OF
BATTLE ASSETS

=]

|7 |W|=
Oy

[ E | F | &

TR A [ B [ ©¢ [ b
» - 2 MISSION

H

| il

ENVIRONMENT

hours

120 weather

Dry Sunshine Temperate

14 [4]» [M[ Results Table ) Settings { Attrition £ Combat Power Ratio £ Advance 7 |4 |

1

2

3 |maximum friendly attrition (%) 25 Seasan Spring Temperate

4 |friendly reinforcernent threshaold (%) u] terrain Raolling Mixed

5 |advance (Km) 24 rinefield density 10

B |rinimum enemy attrition (%) 50 [#Hm of front)

7 |enermny reinforcement threshold (%) u] road guality Fair

g ASSESSMENTS road density European

9 |leadership training rorale | logistics | surprise CALIBRATE POSTURE

10 | Extr Pos | Extr Pos Some Pos Some Pos) Mo Sur Jcalibrate (hes) 5] Hasty Attack
11 | Extr Pos | Extr Pos | Extr Pos Some Meg Mo Sur Hasty Defense
12 FORCES

13 Unit Number Type Strength (%) Reserve

14 |none AR R A R R R TRUE TRUE
15 |infantry 9 ) Bn En a0 100 FALSE | FALSE
16 |mechanized infantry 9 =) M2 Bn | BMP3 Bn 100 100 FALSE FALSE
17 |armared 9 &) mW141 Bn MRRTS0ER 100 100 FALSE | FALSE
18 |armaored cavalry 3 1 Sgdn | Recon Bn 100 100 FALSE | FALSE
19 [field artillery 0 ] 155MM Bn| D30 En 100 100 FALSE | FALSE
20 |rocket artillery 0 n] MLRS Bn| BM21 Bn 100 100 FALSE | FALSE
21 |air defense 3 1 ADA Bty | 543 Bty 95 100 FALSE | FALSE
22 |attack helicopter 0 n] AH-B4 Bn HAWOC Br 100 100 FALSE | FALSE
23 |air cavalry 0 ] Sgdn (HINDD Bn 100 100 FALSE | FALSE
24

25

26

27

& hours out of total & hours [HENENINENENNNRENNRNNNENENNEENNNNNENNNNNNN NN NN NNNNNNE NN NN NNNNNNNENRNRNEEN Simulating battle & hrsf 120 hrs. ..




SUPPORTING COURSES OF ACTION PLANNING WITH INTELLIGENT MANAGEMENT OF
BATTLE ASSETS

SAMPLE APPLICATION

Z=fyntitled - ACAD

=1

File Design Inputs Design Environment  Transfer  Multipledvenue  Help

[ F G H J K L—

1 ACAD

| 4 |

| 5 |

B Friendly | Enemy | Combat | Advan |

7 Hour Attrition | Attrition | Power

g (%) {%) Ratio (Km)

a 1 3.76 9.32 2.39 0.387 . .

10 2 7.47 15 236 0.767 Results in time-based
11 3 11.1 26.2 254 1.2 . .

12| 4 145 34 275 1.69 information on

13 5 17.9 1.2 3 2.25 fes .
— : 51 = 235 e attrition, combat ratio
12 7 24.2 542 363 3.69 , and advance

17

18

19

20

21

22 . .

— Selection of this

I;Hi » [#1[Results Table { Settings # Attrition # Combat Fower Ratio £ Advance 7 |4 |

7 hours out of total 7 hours [HEAENEEENEEENENENENNEENERNNEENEENNEEENENEENNERNNEEN NN NNEENNEENNENENENENNNNNNNNNNENNREN [Simulating battle 7 hrsf 120 hrs...




SAMPLE APPLICATION

Send Current COA =

— File ta zend

File2 name : I Open... I

— Deztination

R emote Machine:

R ermote Directony: Lancel I

=er Name:

Pazzword: Save az default [

Writing ACAD Output to remote Machines



ACAD EVALUATION

6 Military
Ofticers

5 Males

2. Korean War

4 Lt Col 1 Desert Storm
2 Retired " 1 Kosovo
1 ROTC Command Field artillery/
\ Infantry Bat.
2 Majors Command
1 retired 1 113 Man-yrs.

1 ROTC Instructor

\

»










R

Battle Information

Mission
Posture?

Asset

Revise
COA Estimate

Estimate
RFR




DATA ON ACAD ONLY

Experience  Low Medium High

level uncertainty  uncertainty  uncertainty
COA COA COA

Experts 2.18 3.51 3.937

(Lt.Col.) (std=0.26) (std=0.62) (std=0.51)

Novices 3.94 5.76 8.43

(Majors) (std=1.03) (std=0.93) (std=1.27)




DATA ON ACAD ONLY

Medium

COA Complexity




DATA ON ACAD ONLY




DATA ON MANUAL VS ACAD




Attribute Expert Score Novice Score
Information content/ 0.72 0.93
management

Reliability of 0.56 0.87
decision

Personal dependency  0.40 0.58
of decision aids

Robustness of 0.675 0.90
decision aid

Confidence on 0.82 0.85
decision aids

Trust score 0.913 0.966




Attribute Expert Score Novice Score
Information content/ 0.64 0.83
management

Reliability of 0.56 0.87
decision

Personal dependency  0.35 0.65
of decision aids

Robustness of 0.62 0.81
decision aid

Confidence on 0.72 0.89
decision aids

Trust score 0.82 0.93
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X Microsoft Excel - COAdatad1.xls

“ﬂﬁile Edit Wiew Insert Format Tools Data wWindow Help

A B C D E F 5 H | K L
1 Time COA1
2 hrs  RFR Eff - EFF
3 1 1.70189 50% L Ettack
4 2 35 74%
5 3 2.88 89% el
] 4135211 7a%
7 514885 80% s0x
a B 233086 99% .
g 7 0.as 46% o
10 ] 1 %
1] s[_233] 90% .
12 10 3 100%
13 11 1.75343 80%
14 12) 217637 % ik
15 13 26 a0%
16 14 160811 87% 4o
17 15 1.85993 62%
18 16 1.10959 46% o
19 17| 2.02986 0% 2
20 18 2.32871 48% Plok Area
21 19 1.7698 59% " L
22 20 3.4 28%
23 21 1.52532 80% i ca
24 22 1.71041 B0% Delay Defend
25 23 11601 40% o
26 24 35 99% 1] 0s 1.5 2 25 35 4 4.5
27 RFR
5 Update Random Number
;g View/Change data Back to main rerun
3l
32
33
34
35
36
7
38
G

n



