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&Z Purpose

2 ;
‘Discuss the complex T&E environment é%’if/o/,% W \\\,\\\Q\\
and why it is imperative that we continue %&@3’

to enhance our testing acumen to meet the
“speed of need”...and outpace our adversaries




&Z Overview

® The Pace of Need....Speed = Life
— Speeding up the Arc of Acquisition
® Intro to the Complex Systems Environment
— 5th-Generation, Systems-of-Systems test design
® Closing Thoughts & Discussion




\Z Mission

o®

Test and Evaluate
New Capabilities in
Operationally
Realistic
Environments to
Inform Warfighters
and Influence
National Resource
Decisions




Will it Work™?

(Developmental Test)




\ Will it Work...In Combat?

Q< (Operational Test)




The “Pace of Need”
\% 2020+

® Acquisition/test must grow & adapt commensurate with:

— Technology

— Declining Resources

—The Threat

—DoD'’s 3 Offset Strategy Weapons Portfolio
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&E Connective Tissue

5 T& Au\&@l/




\ /7 #1.Earlier & Integrated T&E %
X«.»/ Involvement ¢

“Speeding things up”:

ilestones

HICSU SC R Y

<Contracting Actions

Testing IAcq tion

IIIIIII

Initial Operational
Test & Evaluation

ental test activities
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#1. Earlier & Integrated

3 T&E Involvement

] ‘

:

I Requirements Documents; Increased Detail and Complexity
=]

g

c

02

:‘g Requirements Documents; Increased Detail and Complexity
O

(&)

<

Operational Testing

Operational
Assessment
Report

Initial
Operational
Test &
Evaluation

Report

Full Rate Production

0 Decision

Review

Initial Operational Capability

Early
involvement

with
requirements

CT/DT/OT
Integrated testing
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The One Thing That FEAEEE

Covey
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5th Generation Fighters

T&E for Complex Systems



What is a 5t Gen Aircraft?

upercruise Stealth

«©Qr

Superior | g g ‘i" Integrated

B Avionics

/Maneuuerability /

b M

Logistics

\7/ #2. 5t Gen DoE b i
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\Z This is our Situation...“A2/AD” i

®a




Legacy Aircraft in Anti-Access Environment
...High Mission Risk

e Tactical Surprise Lost
e Tracked, Locked and Shots Taken Upon
* Mission Effectiveness Degraded and/or Lost




&/ Assymetric Advantage of 5t" Gen

g
o
W@

5" Gen operational schema:
s ‘Battlefield system-of-systems approach:
o Inte@kdlition/interdependencies:

SSBOeR/ISR/Air Superiority/C2/Grnd/IAMD

e Stealth, Speed, Precision, Sensor Fusion, maneuverability
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, #2. 5t Gen DoE S-0-S
\.;,/ Testing Challenges

® Where do you draw the test boundaries on a SoS

weapons system?
— Fifth-generation platforms are redefining classical boundaries as
systems evolve from cooperative...to integrated...to interdependent

® How do you appropriately measure “Suitability”,
“Effectiveness” and “Mission Capability” in a System-

of-System weapons platform?
— If the autonomic Logistics Information System is compromised can
the F-35 be Suitable and Mission Capable in the operational
environment?
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#2. 5t Gen DoE

< F-35 as a System-of-Systems

Low Profile Window
Optimized for Visibility &
Configuration Integration

Radar

Half the Weight,
Half the Cost Goal
Being Realized

ICP I‘ij' " ]

COTS Technology Refresh
Demonstrated

Common
Components

Economy of Scale Savings

Cockpit

Projection

Display Technology for
Enlarged Screen Area
and Availability

Open Architecture /
Software

Standard Interfaces, Loose
Coupling, Object Oriented
Design, Commercial Tools
for Simpler Integration

EW

More Capability at
1/2 the Cost -

Digital Modules,
Production Processe
Apertures

N <

Demonstrated
Significant Contributions
to Situation Awareness

Critical H/'W Elements énd
S/W Reuse Demonstrated

Weapons

Finalized Carriage Concepts
Support All Weapons

Mission Support

Finalized Carriage Concepts
Support All Weapons
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\/ #2. 5" Gen DoE m
< “A System-of-Systems-of-Systems”

 Link 4/ACLS, ICLS » UHF/VHF Voice/Data
* Link 16 « SATCOM 2 Way Voice/Data

/Internet

Beyond Line of Sight

O~
2
% \

SATCOM

ptical Radio System (JTRS)
Functionality
Variable Message Format

Air Base

lobal Supply Chain Mngmt

94 Information Exchange Requirements to Ensure Interoperability

Across US and Coalition Forces
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#2. 5 Gen DoE
\q,/ Constructing a Complex Air Vehicle (F-35) Test &

What is to be tested?
Mission Capability
Effectiveness and Suitability
Requirements Satisfied

Understand:
System Under Test
Operations
Battlespace Conditions

Test Design

Characterize, ID Problems, Thresholds
Scientific Test & Analysis Techniques
Measures

Resources
OAR, M&S, Instrumentation, Assets, INFO!

Execute
Operational realistic

Analyze/Evaluate

Report

Adequate
Test




\/ #2. 5" Gen DoE
5 F-35 Battlespace




\7Z #2. 5" Gen DoE
N F-35 Mission Areas

® Mission Areas, or “COls”, i.e. what things are the key operational things
we expect the F-35 to do??

i o v ot Senes 52401
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\ ./ #2. 5th Gen DoE
<+ Managing Complexity F-35 Test Design

Test Trial Design Point Target Clutter Priority Target Movement Cueing F-35 Variant Time of Day
1 High Stationary None F-35A Night
1 2 Low Stationary Real Time Night
3 Low Moving None Night
4 High Stationary Real Time Night
5 High | - ”'J_ “Moving 7 Day
5 6 High -~ T~ " | ~ S&tionary ~ — Day
7 o~ T | 9 "Stationkdy Day
8 J--T" o ™" T 7 Taiationary ~ Th L F33A Day
I I T e S Gty | (T : =D Night
10 | . Low None 1 @ [T ¢ 38R Night
3 1 i | Higl """"'_'_":31:""”.. ] r, F-3%B Night
1 eperotMionary /) :
12 | T 1 Mol 1T O e I F33B Night
3 : LoV . .................... B R % |,’ l : aic =
. 4 |’ T few i [ & [/ ! Npne | I F-3%C Day
15 | jeai Timd 7 [ | F-3§¢ Day
, I NGhe | [2 F3§c Day
r . L i i’ lf’ ! F-3%B Day
J 4 J J
5 & 0 ) : bl qa—rm'
: \/ F-35 Aerial Recce COI i
1 I Hig| ‘_.. .
21 I 4 Low - §
22 L Low’ BT 0L statonal... e
° 23, T L i ) »
24 !’ | HEl ’ f
25 I Hig|
. 2 T P R o e
27 Ll 1,7_ law- - 7o === _,.StaLLODa.[V_ -5 =
28 e e — .J?;LQL____ ___s.tanpna.ty____.
29 : Low ’ Statlonary
3 30 High Moving | y
31 High Stationary e
32 Low Stationary )
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, #2. 5t Gen DoE m
\.,/ Realistic Test Environment N

S AA T A N i
. Build an
e ] o s Operationally Realistic
Test Events i setENVironmeagt
w--q-5--- [5-[=lo== -

Battlespace
Conditions
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\j """" . #2. 5th Gen DoE
Operationally Realistic Test Environment L
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--Constructing a Synthetic
*Reallstlc Threat
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\Z #2. 5t Gen DoE

\\

*+ Operationally Realistic Test Environment =




\j ~~..._ #2. 5" Gen DoE




\Z #3. Modeling & Simulation

@
Q,y

®* M&S must be a foundational element of 5"/Next-gen/3
Offset weapons systems testing

® We have hit the limits of being able to construct an
adequate threat-representative live-fly environment
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\/ # Modeling & Simulation

@
Q,y

* There are tough challenges posed by 5t gen M&S:

pattlespace and how the stealthy air
ally interacts within it
By modeling advanced threats
g blue forces into the virtual battlespace



\/ #3. Modeling & Simulation
4 Integrated LVC Across Domains

______________________

Kinetic & Non-Kin
Weapons/Effects

.I\flulti-SpectraI
‘Sensing &
Emissions

5th 1o/ 4th
Interactions /7 o R Y e T T = -
I \

I

g 4 o i { Current &
| 1 II N R / Future Threat
L 4 et Air

unmanned
(autonomlyy)

Integrated
Sensing &

Communication
Architectures

Meta Correlation & \ - /
Fusion A »

N, -
=

Threat IADS 35




\~7 #a. Connecting Test Resources i

2
B>

® Connected, integrated test ranges & facilities

— Cyber range-NTTR-China Lake-Aegis-space-HWIL (you
get the picture...)
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«©Qr

“Pace of Need” mandates we employ state-of-the-
art tools & resources:

—Create and leverage an automated analytical test
tool chest...

—3rd Offset mindset in T&E:
* Deep-Learning Systems
« Human-Machine Collaboration
« Cybersecurity Automation

\~/ #4. T&E Automation i i
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\Z Questions & Comments

Q”







