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msTANTIA PER sc[ENmM Po Stgl' aduate

P

Process Flow

Cross Domain Missions

/ Blue Force Sensors/ISR

,f;’ i | Blue Force Asset Capability,
|
(Red Force Threat Compile and [ Location, & status

Red Force =t ftien Format Blue Force Resource Requests
Red Force Intent External Data \ q
' Blue Force

Mission Requirements \

MMRA =,

) . ‘L . \ Blue Force Future Opts Y
Historical Data . Al Training/
‘ Artificial | Machine I\gnM:ii'?l
Scenarios \ Learning ¥ 1|
Generate: Maritime
! COAs
! WRAID Statistical Confidence o
I'\ \ Risk Assessment - e M______.\_-_____, e =
\ e 1 - —— e vava o
. |
W Display Maritime UsMmc \I>< — CAS/Al

\
—X

ecision

\
v

| Electronic
," Warfare
Perceived .
Aggression\ Uncertainty
Perceived
Aggression Eliminations
on Prevention @
Fraction Data Process
Time to - -
Prevention Notice  Aggression P
Fraction Level |
Inaccurate Incomplete Conceptual Dynamic
Unfriendlies — Unfrlendiles - Random - Missing - Ambiguous = Cllgotl_c
! fl\_le'«n(.:l . E:-ljm 1Ln_a’m::)lrl!s of Elimination - Measurement - Vague - Unknown - Undecidable
niriendlles nirien '951,___. Fraction - False - Conflicting unknowin
Max Rate of New Full Agrression - Obsolete - Understanding
Unfriendlies Elimination
Fraction

Dynamic Replanning at Decision Points Convoy Protection Scenario

Scenario Begins Operational Scenario

(0 e () (1) (8 ) oo = ()

UNCONTROLLED//UNCLASSIFIED ol

>
MMRA Use Case: Convoy Protection

Gr‘ouf_(—)v-- -

Initial Mission

Plann InNg Mission Sets A i T e \
RF § Radio Frequency \C_o_m_nlapc_ie_r’g I_nl_t@ l_l rltgrﬁi
Missi . . A N EL | Figh Enery Laser
DS IoNs Decision points in time when situation changes and c0as | Counter-Unmamsa sstal Systm
C-RAM Counter-Rocket, Artillery & Mortar

» mil

C-ISR Counter-Intelligence, Surveillance & Reconnaissance

[replanning / re-allocation / mission reprioritization] DE

MMRA Al

Directed Energy

» m2

needs to occur LEGEND

Al j Artificial Intelligence
COA J Course of Action
ISR J Intelligence, Surveillance & Reconnaissance

MMRA J| Multi-Mission Resource Allocation

A7

mn ‘

Input Data
~ (Missions/Resources)

v'
o il

Output Data
(COAs)

Decision points occur when:
Constraints ‘ " a3 new mission has arisen

ol ]

» Commander’s Intent = different mission priorities provided
** Prioritization = resources depleted or destroyed

“* Mission Goals = missions can no longer be met

“* ROE
% TTP's

HPM Protection

M-SHORAD

' Unique Sensor Suite
v 1 C & C Decision Point Prioritization
Supplies/Ammunition Levels

= Y -
\Prommlty Capability Intent
& —

Resources

Command

Jipt‘;‘f"ms Decision complexity is increasing over time as future Systems’ of . _ :
Ips | . A . AR .~ ; i .
v Aircraft | Systems (SoS) incorporate more Missions, Constraints, Resources, etc. C & C Decision PointPriorzaton HEL Protection ISR Collection
v \ A - M-SHORAD
UAS Supplles/Ammunltlon_Lexe-l's_ _):'
= | i - nique >ensor Suite
v VEhiC iES H H it 1 H '. O CsG P_res_ent Position & Formation =
An objective Artificial Intelligence (Al) Multi- iy

Mission Resource Allocation (MMRA) could
compliment a human intuition decision-maker

Supplies/Ammunition Levels
CSG Present Position & Formation

- .9 ol

h
1 b |

Convoy

v -

Aviation Missions Scenario Carrier Strike Group Scenario

T~
—— UNCONTROLLED//UNCLASSIFIED - _#5'-' R
UNCONTROLLED//UNCLASSIFIED e .#—_-I-'-' = - ——
MMRA Use Case: Aviation Group OV-1 MMRA Use Case: Carrier Strike Group OV-1
[ p' =
. Mission Sets N\
i irWarfare | 0 | 400 [Treaem, T n_n _____ 1
/vty PP R e - i el ~ Commander’s Initial Intent |
Mission Sets Commanders Initial Intent g - asw | AniSubmarne
SOCOM || Special Operations ] / —_—— | ASUE\g Emergency Response
MEDEVAC §| Medical Evacuation INTL Intelligence
C&C B Command & Control ! RCN Reconnaissance
1
Aerial Firefighting | Disaster Relief \ MMRAAI : — RESEC gﬁrsvuep"li););‘ce MMRA Al I
Search and Rescue I Combat Assault ! STK Strike \—/ 1
VIP Transport Internal/External Lift ! BMD Ballistic Missile Defense 1 !
[ 1
| 1 1 ) |
LEGEND Input Data o | ' LEGEND Output Data Input Data v, PRI Ce Present Fostion & ormation
Al [ Artificial Intelligence Output Data .. d . |" FLRAA SpECIGl Al Artificial Intelligence (COAs) (Missions/Resou rces) ] !
coA | Course of Action (Missions/Resources) - | 0 ti e | criser 1
MMRA J Multi-Mission Resource Allocation (COAS) | _ perations COA Course of Action
FLRAA QI Future Long Range Assault Aircraft | g T =l L CVN Destroyer
- - = ‘ — DDG Virginia-class Submarine
: Multi-Mission Resource Allocation
=1 ‘ P”mary OUtﬁttEd L thgﬁ Aircraft Carrier (Command)
! MiSSion SetS e T-AO Fleet Replenishment Oiler

T |
SOCOM Sensors g

SOCOM Unique Capabilities

Aerial Firefighting ="
Search and Rescue
Special Operations

Supplies’/Ammunition Levels

primary Outfted

Mission Sets " T " . 3

FLRAA Baseline

Sensors

o Unique Capabilities

Supply Levels

Internal/External Lift Unique Sensor Suite
Combat Assault
Command and Control
Disaster Relief
Aerial Firefighting
Search and Rescue
VIP Transport

-
—e

1 C&C Decision Point Prioritization

C & C Decision Point Prioritization Supplies/Ammunition Levels o

MEDEVAC Capability £

Patient Quantity/Status

- PR CSG Present Position & Formation X

1; : E = A s 4 . A . -
T-AO A R
ER, RESUP
AAW, ASW, ASUW,
STK, BMD

Primary Outfitted

- Mission Sets

CG (x2)

Supplies/Ammunition Levels b i 4 -

AAW, ASW, ASUW,
STK, BMD

C & C Decision Point Prioritization =~

I T g

MEDEVAC

o Supplies/Ammunition Levels

Il
i 1 CSG Present Position & Formation

i
UNCON

Aerial Battalion Pattern & Support
Formation

- L]
L |
-..h
.
0

NPS Principal Investigator: Dr. Bonnie Johnson, Systems Engineering
Contact Information: 703-407-4531, bwjohnson@nps.edu

NPS Research Team: Mr. Scot Miller, Mr. John M. Green, Mr. Arkady Godin
Topic Sponsor: Mr. William Treadway, OPNAV N2/N6, Information Warfare

NRP Project ID:
NPS-22-N305-A

October 2022

This research is supported by funding from the Naval Postgraduate School, Naval Research Program (PE 0605853N/2098). Approved for public release; distribution is unlimited.



	Slide Number 1

