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FULA CONCEPT

[1Scope

B Key Problem Space
B C2 WF Concepts Experimentation
B Pushing Ops-Tech Boundaries




“What airspace problem??”

Not a problem......

B I G SKY svaL BULLETS”



Birdie Shot Question

What iIs the chance of a golf ball
hitting a bird?






& Ailrspace Challenge —
Contextual Problem

Key Challenge....

With proliferation of munitions, manned &
unmanned aircraft, is there an airspace
problem in the operating environment?

Is current “Divide-&-Operate” way of
managing airspace a major limiting factor in
alrspace optimisation when multiple missions

are launch simultaneously?




OODA Loop

Sub-Optimisation

Missed Opportunity

Hierarchical Stovepipes




Flexible Utilization of Limited Airspace (FULA)
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(P FULA Logic Design [

Future Systems Direciorate
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CONFLICT DECONFLICTION
DETECTION SOLUTIONS
— Munition Trajectories — Altitude Control

— Safety Bubbles — Lateral Displacement

— Check for Spatial & -
Temporal Intersection — Human Decision

— Speed Adjustment




> FULA COGNITIVE VISUALIZATIONS

Human Eye Dynamic in/out Focusing
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Patterns in Motion
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FULA Detection Flowchart
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ID of Conflicting
entities

FULA Solutioning Flowchart

Calculate Way-pts
required to clear

Calculate Min. time
Tx & Distance dx
required to execute

\ 4

Considerations:
* Tx < Time to conflict?
» dx < Dist to conflict?
* Total time required
still within mission time
cap?
«Can we afford to alter
the platform’s path?

\ 4

Considerations:
* Tx < Time to conflict?
» dx < Dist to conflict?
* New Altitude within
Operational Envelop?
* Total time required
still within mission time
cap?
«Can we afford to alter
the platform’s path?

conflict based on Turn Rate
| LATERAL [— ! > & Velocity
Calculate Min. time
Calculate Way-pts :
"l ALTITUDE 1 required to clear ,| Tx&Distance dx
conflict required to execute
based on Climb
Rate & Velocity
SPEED / Calculate Way-pts Calculate the new
TIME *| required to clear > speed to reach
conflict waypoints
HUMAN

DECISION )
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Consideration:
* Is the new speed
within the Operational
Speed Envelope?




Circular Error OF Probabality [CEP
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RECORD OF DEMO
IN ELYING ENVIRONMENT









Cognitive Visualisation

LORG: 3:36:41
LAT: 13514149
TWFPE: Conflict Alert
Walid time: 212

1
LOMGE 3:37:8

LAT 1351523
TYPE|Conflict Alerd
Walid time: 20

Improved 2D View



Cognitive Visualisation
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Improved 3D View



Cognitive Visualisation

2D View 3D View

Helicopter Ops



Cognitive Visualisation
SAM & Slow-Movers

YQ. [}

SAM Site Heli & MintUAV Conflic

4™h Dimension for SIMOPS.....



PUSHING OPS-TECH
BOUNDARY



C*Pushing Augmented Cognition with 3D
visualization + Iinteraction

PERCEPTION cpe .
New artificial

cues for
precise relative
position

& distance
judgement

Ensure one
glance understanding

New advanced New multimodal
3D interaction techniques Interactions techniques



One Context
Dynamic Missions

flexible employment of air power
to deal with
emerging concerns of high
priority,
Flexible utilisation of airspace for
assets across domains




FULA — PUSHING OPS-TECH BOUNDARIES &
ENABLING C2 WARFIGHTING CONCEPTS FOR
EXPERIMENTATION

COLLABORATIVE
PLANNING

DECENTRALISED
EDGED C2

LEX1 AIRSPACE
MANAGEMENT

DISTRIBUTED
C2







FULA — PUSHING OPS-TECH BOUNDARIES &
ENABLING C2 WARFIGHTING CONCEPTS FOR
EXPERIMENTATION

COLLABORATIVE
PLANNING

DECENTRALISED
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MANAGEMENT

DISTRIBUTED
C2




COMPRESSING THE
SENSOR-1t0-SHOOTER LOOP

REAL-TIME l ’
TARGET

RE-ASSIGNMENT

TARGET
VULNERABILITY
WINDOW

REAL-TIME REAL-TIME
TARGET TARGET-to-WPNS
BDA ASSIGNMENT
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Elusive
Aggressive
Compression of OODA Loop Cycle




FULA CONCEPT
A TRANSFORMATION IDEA
THAT REQUIRES A
TRANSFORMATIONAL MINDSET




SOURCE: HEDONISTICA.COM
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Thank You!
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