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Background

 Army’s Future Combat Systems (FCS)
— FCS operates as a system-of-systems
— Whole greater than sum of parts

 Net-centric

— Enables soldiers to perceive, comprehend,
shape, and dominate the future battlefield

— Network provides the synergistic glue for FCS

— Performance not dependent on single
element, but on success of the system-of-
systems (So0S)

FLITURE COMBAT SYSTEMS | ./.' T

‘Bmm by [BOB GRAY = SA ===
JAICOR | Clconsuiming UNCLASSIFIED e
Use or disclosure of data contained on this page is subject to the restrictions on the title page of this document




FC & Recove e 18 o= _ |
I’»‘Iau]nl:e-naar.ne:'ilf i § {1 é‘u A Pan—
T g ? . ! Aimed Robotle
. ' Vehicls = Assault
eclcal Vehlgle o (ARV-AL)
Evacuation (My-E)
JACOR FLITURE COMBAT SYSTEMS
‘B communications tg: BOB GRAY gA

CONSULTING A\ UNCLASSIEIED WF.M_W%MZ ;'-:

Unmanned Aerial Systems (UAS)

Manned Grounczr.fenicleg (MGV)

Infantiy Cairler | Commeand and
Vehlele {Ifm_ | | %ggm c2v) Class | VAV Class IV WAV

Reconnaloeance |lgi 1. ——=——_  [Unattended Ground Systems (UGS)
Vehlele (RSV) 3 = R TGS UUGE
e - sty
| e | — o=l
"”,f-., gr?,ﬂﬂ: r?afr * Tt I T:eaﬁiﬁﬂddgglbm Lﬂ-ﬁEg& @m
FeUNd FeNsers
HenLlne of oS _ !
Slgit Cannen '

Q8L
| Unmanned Ground Vehicles (UGV)

Multifunetion Uity MULE-T

Z LoEsIstles

- and Equlpment

Countermine and
Tran

spoit

MULE-C

Smiall V&Y (SUGY)

ifecleal Yehlele
Treetment ((A¥-T)

[

Use or disclosure of data contained on this page is subject to the restrictions on the title page of this document



A
s Milestone
Network and Ground/ Air S~
Sensors Ny .
MWFCS Bgﬁerepiace ‘\\ 'IU'e i rcaa.t:l!:)nn&
ABCS
ARV-A-L SO Milestone
Smail UGV
ez Wity
SO integration
écioen 3 Verification
RN I0T&
l > 4
A (1
|
FX Gai I
~ 1
TN I
7
- iy
P { I
= A Iy L
- am. [ [y
ICDR / BLERN
ry
ray 2 SR
7/ Ay [l
Fd =
b= Spin Out 1
Lo FY 2008
Ssysyg::m: S ERmpem Networked Sensors /
APS Shooters
tod ’ ICS/SOSCOE/Limited
Options: Battie Command
Small UGY
Unattended Ground
Ciass 1 UAY o P
Non-Line of Sight
Launch Systems
(NLOS-LS)

communications l_‘g: BOB GRAY

CONSULTING

FUTURE COMBAT SYSTEMS
oty
~ —

Ehe Jeam - [he Ay / DARFA Indosiry

UNCLASSIFIED

Use or disclosure of data contained on this page is subject to the restrictions on the title page of this document



— Performance measured at SoS level
« Can SoS complete mission?

— Many new platforms
 Platforms developed in parallel
 Platforms must work together

e Solution

— Rely on wargaming
— Mix live elements with simulated battlefield
and weapon effects

— Modeling and simulation V&V'd
 Models tethered to data
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NETS and DETES

* Nuclear Effects Threat Simulator (NETS)

— Models effects from ground and near ground bursts
e Gammas, neutrons, overpressure,...

— Two main components
« Platform model: Testable Hardware Toolkit (THTK)
« Real-time wargame simulation: SUrVNETS

e Directed Energy Threat Environment Simulator

(DETES)
— Models EM environment effects
« HEMP, HPM, lightning,...

— Two components
« Platform model: Unified Electromagnetic Design (UEM)
* Real-time wargame simulation: DETES
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NETS /

DETES

Operational Diagram

Combat Synthetic Environment (OOS, JANUS, Combat XXI)
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NETS

— Build platform models with THTk Workbook

— SUrVNETS operates in near real-time Combat
Synthetic Environment

e SUrVNETS
— Effects threshold data
— High-speed nuclear environments

— Conveys functional impact on all battlefield
entities to combat synthetic environment
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DETES

— Build platform models with UEM Design

— DETES operates In near real-time Combat
Synthetic Environment

e DETES

— Probability of effect models
— High-speed EM environments

— Conveys functional impact on all battlefield
entities to combat synthetic environment

FLITURE COMBAT §YSTEMS

by BOB GRAY A e = WG

CONSTETING s UNCLASSIFIED e s Ay DAty
Use or disclosure of data contained on this page is subject to the restrictions on the title page of this document



DETES User Interface
Exercise Runtime Mode

HPM Environment

o DETES Yersion 1.0 Mai

E ontrol Form
—Setup UDP

- Source
[nitialize LIDE I [¥ | Epte Swap Beceived Data ¥ Eyte Swap Send Data Digconnect UDP I
Fiemote Host | I6E. 55, 25, 255 Fieceive Port | 2000 Send Port | 2000 Prawer (M) Ih 0o Frequency (GHz) 5
—Data Ba: A A o 10.0
Eath and IC:\Documants and Settings'all Users\Documentsh\DETES Phase 2\Wersion 1.0%ersion 1 w new db\Test Data Bases\DETES Da AR A= e )
ame
Fieset Entity State PDU Table | Reset Detonation PDU Table | Feset Nuclear Effects PDU T able | — Environment

X Mairmurm
~DETES Processing Peak Field @ 1m¥/m)  [i576510.07258  Rangem) | 9576.51007

o — Detonation =
E.T‘::fuig:e I Log DETES Detonation PDLs | o HOB
I 1 [™ Log all Detanation PDUs ' Detonation FOU " HEMP Faim
Janus Host or 7000 e
Application I 1 Global Detonation — Enviranment P. i Upset Thresheld [V/m) R
Global Entity State ’7 & Siaic ¢ Lean % Static [Forms) ¢ Dynamic (PDU/Data Base)
’7 ¢ Static  Leain -
T

Praotocal Yersion 5 -
Exercize [dentifier 1

Log Fire FDUs ‘
’7|_ . —Weapon Information arth

#FOUs [ POU Type 1
—Muclear Effects————————————————— et Protocol Famiy 1 Height of Burst ISD— Radius (k)
b Time Stamp 0 150 to 400 km) e 14 |B3TU.DB232E
¥ Do Statistical Upset/Damage H#POUs Mat IiD PDL Length 104 Update

¥ Log Nuclear Effects PDUs Froceszed Site 1 .
Hast 1 Gamma Ray'field [10.0 Tangent (km) Ism 98676208678
I Send Muclear Effects PDUs Reset PDU Counters Entity 1 [0.001 ta 10.0KT]
F 1D 225 =
POURate [~ Display Next PDU oree j *
HOB
Tangent
—Self Test X )
Entity State FOU Rale Detonation - Extia [Byte80)—— ~Nuclear Effects————————— - HEMP Errvironmert Leve!
[———— .
(* Single PDU I C HEMP  C HPM & Static
£ Muligle FDLs Send Entity Stale FDU | [ — S Musuloa Effects FOLU 25.951739335457 1335624851 DE51
R ki
seatE g Masimum Field (k4] T angent Fisld (KV/m]
i~ Scaling

015838397834 80 28.9517393354579
Calculate |

Scaling Exponent Range [km] Erwironment [k /)

FUTURE COMBAT SYSTEMS

1 communicaiions %BOB GRAY EA ;ﬁg §

CONSULTING =1t -
— UNCLASSIFIED Ehe Jocn~Ihe Ao/ DARER sy s
Use or disclosure of data contained on this page is subject to the restrictions on the title page of this document




EM Effects Results for a
Hypothetical HEMP Event
 Hardness levels arbitrarily set by type of equipment
e 5,624 entities processed for upset and damage

effects
» Percentages consistent with P, for each class
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Conclusion

S and DETES Version 1.0
development complete

o Software development included
Verification and Validation

o Capability demonstration with JANUS

* Future development will include interface
with other M&S applications
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