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e BMDS Capability-Based Acquisition

* Core Model & Simulation Program Overview
* Missile Defense System Exerciser (MDSE)

e \Wargame 2000 (WK2K)

e Extended Air Defense Test Bed (EADTB)

e Summary



Mission Defined

“To Protect Our Own People, Our Allies And Friends,
We Must Develop And We Must Deploy Effective
Missile Defenses.”

President George W. Bush
27FEBO1

“Establish a Single Program to Develop an Integrated
System Under a Newly Titled Missile Defense
Agency.”

Donald H. Rumsfeld
Secretary of Defense
02JANO2
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Fundamentals of Capability-Based
Acquisition

MDA/TE
* Plan — System Definition

- Define Problem

- Define Program Baseline (Synthesize Technical, Program| © Government And

And Operational) 'IAr\ld’li\stSr_y V}/o[rking
S ingle Team

*Design, Develop And Integrate
- Execute To Capability Specifications, BMD Funding And
Schedules
- Upgraded/New Equipment And Operations

« Embodies
Disciplined
Engineering And
Decision Making

* Assess BMDS Capability  Always Buying And
- External Environments Evolving What Is
- Program Baselines Executable
- Potential For Changes To BMDS

* Decide
- Transition To Services (Production, Programmatics,
Operations)
- Continued RDT&E Within MDA

Plan
Design Decide
Develop ASSEsS

Integrate



Hierarchy of BMD
Capability-Based Products

MDA/TE
4 BMD Technical Objectives And Goals
System< Technical Operational* Programmatic
What Is The Equipment ? How Do | Operate ? How Do | Acquire ?
System Concept Of Integrated Management
Capability Operatlo_ns/Tactlcs, Plan / Integrated
\- Specifications Techniques And Master Schedule
Procedures
A A A
Element ) )
Y Y Y
Component

Purpose Of Products Is To Control The Operational, Technical
And Programmatic Baselines And Support Decision Making

* Warfighter Product In Collaboration With MDA



Capability-Based Acquisition Process

MDA/TE
Influencing ) i .
st Eetablioh lterative Process Converging To
- Political - BMD Objectives A Controlled Baseline
* Operational BMD Technical
e Economic | Objectives And Goals (TOG)
" Technical = Devel_op . BMD Program
Identify > Capabl_llty —>| Assess p»| Decide p> Baseline V,
Assessment Metrics Alternatives
/V / « Assessment « CCB « Technical
Characterize Possible BMD . Existing Capability « Egiglr;smended « ECPs » Operational
Adversary Capabilities » Upgraded Capability Alternatives » Programmatic
* New Capability System Capabilities

Adversary Capability

Document (ACD) Specification (SCS)

BMD Program :
Baseline V, Characterize Block Plan
_ Current Program .
* Technical Element Capabilities
» Operational Specifications

* Programmatic
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ADVERSARY CAPABILITY EXAMPLE

MDAI/TE

Physics-Based Burnout Velocity Space

Physics Limit Can Not Yet Be

i Engineered
8.00 T /

7.00 - y o

6.00
5.00 A
4.00 ~
3.00 -
2.00 ~
1.00

0.00 i , . . . 50 km
10 30 100 200 300 400

Velocities From Known
Missile Systems

Determined Based On Engineering
Feasibility

Ballistic Ranges

Burnout Velocity (km/sec)

Burnout Altitude (km)



MDAI/TE

BMDS Kill Chain Functions

Assign Weapon

MISSLLC OCTOASE AGEHCY
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Maintain SA Evaluate Threat Pair Weapon to Target Direct Execution

*Receive and Display *Weigh Data -Evgiuate Impact Point Prediction AssianW n/Sensor/Target
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*Conduct Passive Search  «Compute search
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MDAI/TE

Mission/

Force-on-Force

(FoF)

System of System
Interoperability /
Element System Models /

Element Component
Models

Engineering/

MDA Core M&S Baseline

Theater/
Campaign
Level Tools

« JWARS is Joint capstone theater

Defense analysis tool
« WG2K is the Operator-in-th

simulator of air, missile,

EADSIM

Phenomenology ACKGROUNDS SYNT

NUCLEAR
PEM
IRSIM
NucSim

VDBI
NORSE

HiSEMM

VERIFICATION

ACKGROUNDS-QUIESCEN

Extended Air
Defense Test
Bed (EADTB)

BATTLESPACE ENVIRONMENTS & SIGNATURES TOOLKIT (BEST)

r

CLDSIM SAMM

CRANE SIREN

MODTRAN
APART
MOSART

SAG
SIG
BEAM-99

SHARC

VALIDATION

ATION MODEL (SSGM

focused constructive

to emulate the JDN

PLUMES ARDBOD PEELS
PERCORP, osc KIDD
SBEM,VIPER OPTISIG
CHARM XPATCH
PEGEM
HALT,PARCS Rsc
DELTAS
ANCHORED DATA

e CAPS is the MDA Force-on Force Missile

for CONOPS, TTPs, & Doctrine Development
» EADSIM is theater-level Mission

« EADTB is the MDA BM/C2&C

 MDSE is the MDA HWIL Stimulator

* Engineering, Phenomenology, and
Lethality models drive element
component and system models

e Supported by Anchoring,
&V. and Data Certification

campaign model

e-Loop War game

& space

simulator

Lethality Tools
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M&S Characterization by Block

MDA/TE
Block Block Block Block Block
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Evolutionary Capabilities-Based M&S

MDAI/TE
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MISSILE DEFENSE SYSTEM EXERCISER
(MDSE)



MDSE IS ...

MDAI/TE

. A Computer-Based Developmental
Hardware-in-the Loop (HWIL)
Test Tool

... Focused on BMDS

Real Time, Dynamic, Interactive

Geographically Distributed Architecture In Realistic Simulated

Centrally Controlled = : ¢
Validated and Verified nvironments




MDSE Uses

MDAI/TE

e MDSE Is a Hardware-in-the-Loop Tool
** Major MDA-Sponsored HWILT

MDSE continues to evolve

“ Focused HWILTS To Provide: and undergo continuous

< Data Registration validation as the BMDS
continues to evolve.

ssLost Track/Drop Track
s»Track Characterization

* ATEC: Employ MDSE for PATRIOT IOT&E Interoperability
Demonstration

* MDSE Has Fostered Numerous Integration/Interoperability Efforts
— Arrow/US Interoperability (Allied Interoperability)
— Task Force Exerciser (Army Integration/ Interoperability)
— Roving Sands (MDSE Drivers Used for Training and Readiness)
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MDSE Future

MDSE Is The MDA Hardware-in-the-Loop Tool
Enhancements in MDSE’s Fidelity (e.g., Radars)
Expansion of MDSE Elements By Block

Planned Improvement in to Element Drivers

16



HESEILE DEFENSE AGEMCY

Wargame 2000 (WG2K)



CONOPS, Doctrine, TT&P

/ MDA/TE

* Vision - Examine/develop/model CONOPS, doctrine, tactics
techniques & procedures (TT&P)

uuuuu

e Example questions to answer
— How do | use the system(s) to fight the war?
— Who is in charge of what?
— Who talks to whom?
— What information is need at each level of control?
— What are the impacts to the individual warfighter?

* This means - Model implementation well enough to illuminate
differences in the C2 plan, communications plan, deployment plan,
intel plan, airspace control plan

Derived requirement - Focus design on logical
behaviors of elements and their interactions
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Human-in-Control

/ MDA/TE

* Vision - Conduct Human-in-Control Experiments

* Example Questions to Answer
— What Did the Warfighter Know?
— When Did He Know It?
— What Did He Do?
— When Did He Do It?

— What Impact Did It Have on the War?

* This Means That Element Representations Must
Include Imperfect Errored Performance With
Counter & Counter/Counter Measures Modeled

Derived Requirement - Execute in Real Time With
Information Displays to Support Multiple Levels of
Command and Control
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Fog-of-War

/ MDA/TE

* Vision - Represent the Confusion Caused by “Fog-of-War”

* Example Questions to Answer
— How Bad Can the Picture Get Before the Human Can No Longer

Fight the Battle?
— What Happens If Certain Information Is Incorrect, Unclear, or

Late?
— What Happens When Perception Does Not Meet Reality?

Derived Requirement - Provide Physics Based Medium
to High Fidelity System Element Representations So
That Fog-of-War Errors Have an Effect




<’ MDA/TE

WG2K Future

The MDA OITL Tool!

WG2000 is a real-time or faster, variable fidelity,
tool for exploring C2 aspects of the BMD problem

Explore and assess BMDS military utility

Develop operator response data for use in
constructive models or HWIL testing

Requires formal validation and credible/Service
accepted data sets to provide confidence in
results for near-term BMDS block capabilities

21



Extended Air Defense Test Bed (EADTB)



EADTB Description

MDAI/TE

* An event stepped constructive

simulation
— Perception-Based - Model entities act on
iInformation they perceive, just as the real
world systems do

— Entity performance is data driven
— Experiment logic is “ruleset” driven

— Model algorithms are special purpose;
configured by input data

* BMC2 & C Focused - Explicitly
models TADIL-J Traffic to the
message content level

07/03/2002 2



EADTB Capability by
Functionality

MDA/TE
Sensors Command and Control
— /
- N \‘\'\ﬁ
* Multi-mode Operation With $‘ - Vad - o
Dynamic Mode Definition and .p tion Based. S d * Explicit Message Contents
Switching, Resource erception based, Ssensor an « Loading/Queuing/Processing
Management Message Driven With Errors, Delays
« Propagation Effects, Volume Lost Messages, Delays * Networks/gateways
and Surface * User Defined Rule Set » Plot or Track Dissemination
Clutter (With Doppler), and » Damage Mechanisms &
Jamming Jamming
* 6-, 7-, and 9-state Kalman * Error Rates
Filters, Abg Filters . Eyng_mI(; ROl_Jtln/g Delays
» Detailed/Aspect-Dependent : L. e Loading/queing/jamming
Target Char%cterizagion Visualization of » Broadcast, Multi-cast, Point-to-
| Battlefield/ Warfighter point
Weapons | Perception Environments
M Variable Detail and
Scope g
* Explicit Fly Out » Multi-Resolution Terrain (DTED)
* 3 DOF Dynamics With and Features (DFAD)

Dynamic Guidance
« Warhead Detonation
* Sensor on Missile

* Multi-Resolution Weather
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Nomr” MDA/TE

EADTB Future

Validated, perception-based model capable of
characterizing SoS/FoS interoperability

Airborne Laser, Ground-Based Mid-course, Sea-
Based Mid-Course

Debris, counter-measures, ACD Threat Space

i)



SUMMARY

MDAI/TE

e Capability-Based Acquisition Is A Structured And Disciplined
Process
- Iterative Process Converges To Establish Expectations
- Block Capability is Deliverable
- Baseline Is Controlled

* M&S Motivation

- Get Ahead And Stay Ahead Of The BMDS Block Capability
Development

- Flexible Strategy
- Place Simulated Capabilities “In Play” Sooner

* Capability-Based Acquisition Is Flexible — M&S Tool
Development Must Be Just As Flexible
- Insert New Ideas And Capabilities

- Support Decisions To Accelerate, Continue, Modify, Or Truncate
Block Capability Development Activities






