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RDEGD Tank Automotive Research, Development
e & Engineering Center (TARDECQC)

. >
_—.ﬁ)&, * - (ﬂ &= 1 — Provides full life-cycle engineering support
P S _?} : and is provider-of-first-choice for all DOD

ground combat and combat support vehicle
systems.

— Develops and integrates the right
technology solutions to improve Current
Force effectiveness and provide superior
capabilities for the Future Force.

- Ground Systems Integrator
~ for the Department of Defense

i i B R P
Responsible for Research, Development and Engineering Support to Army systems and many
of the Army’s and DOD’s Top Joint Warfighter Development Programs
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BDEG

(L7 Portfolio

Force Projection

* Fuel & Water Distribution
Force Sustainment
Construction Equipment
Bridging

Assured Mobility Systems

Combat Vehicles
* Heavy Brigade Combat Teams

® Strykers

* MRAPs

* Ground Combat Vehicles (Future)

Robotics

® Technology Components

* Demonstrators

® Military Relevant Test & Experimentation

® Transition and Requirements Development

Tactical Vehicles
* HMMWVs

® Trailers

® Heavy, Medium and Light
Tactical Vehicles

TARDEC Engineers Provide Cradle-To-Grave Engineering Support
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BDEGCOM

Intelligent Ground Systems

® Autonomous Robotics Systems

® Safe Operations Technologies

® Indirect Vision Technologies

* Unmanned Systems Technology Development
® 360°Situational Awareness Technologies

® Soldier Machine Interfaces

® Connected Vehicles

Ground Vehicle Power & Mobility

* Prime Power (Powertrain)

* Non Primary Power

¢ Power & Thermal Management
* Energy Storage

e Track & Suspension

» Alternative Energy

Ground Systems Survivability

® Integrated Vehicle Protection Systems

Ground System
Power & Mobility  Survivability

Active Defense
Signature Management
Laser Vision Protection
Ballistic Protection
Crew Survivability

Systems
Engineering

Ground System

Force
Projection
Technology

Technology Thrust Areas

Force Projection Technology

® Water Generation, Purification, Storage,
Distribution & Quality Surveillance (QS)

* Petroleum Storage, Distribution & QS

® Material Handling Equipment

® Petroleum, QOils & Lubricants Technology

* Mechanical Countermine Equipment

® Tactical Bridging

® Alternative Fuels

mefhc: e
|51

Vehicle Electronics &
Architecture

Electronics Integration

Data Architecture

Condition-Based Maintenance (CBM+)
Power Architecture/Management
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RDEG@ Challenges, Facts & Goals %

« Balance Long-term technology investments & Short term Quick Reaction
Solutions

— Think Incremental
— Drive Innovation

« Build the technology, but don’t forget to build the business case

— Develop supporting physics-based models, analytical tools to support analysis,
and system level studies........ Support the Army’s DECISION MAKING process.

— It's also about building a community of technical competence, both Industry &
Government

— Infuse LSS into Technology Management efforts
* R&D Dollars are precious....use them wisely

« TARDEC leverages and aligns academia, industry, and government R&D to
collectively meet Army’s and our Nations needs

« TARDEC is committed to supporting the warfighter




RDEGD Army Materiel Enterprise % ;

- Align Ground Systems Acquisition, User,
S&T and Logistics communities.
 Stakeholders include:

* PEOs
* PMs
*TACOM ILSC
» Marine Corps TACOM LCMC
*TRADOC Enterprise
*RDECOM
- : . Ground
- Facilitate across the Materiel Enterprise | Systems
» technology planning, Integrator

» development,
e transition

Materiel Life Cycle Management Enterprise

- Integrate S&T and acquisition program cost,
schedule and performance parameters.

- Manage capability development strategies
that links 6.1, 6.2 and 6.3 technology
programs into cohesive integrated plans
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RBEGD RDECOM Ground Systems

Integration Domain

7 Mission Tasks:

» Data Refinement with TRADOC and LCMC Partners
Translation of data into actionable research
Understand & manage portfolios with TFTs/SIDs
Shape POM with LCMC Partners

Facilitate integration and transition of S&T to soldier

-

RDECOM
Board

of
Directors

WUy

Pougr & Enary
it W
Human Dimansion & Trg v

LT AR
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Ground Systems

urewoq uoieiboalu] SwalsAS punous

System Integration Domains Portfolio:
» Combat Vehicles » Joint Combat Support Systems
» Heavy Brigade o« JLTV
o Stryker » Test/Measurement/Tools
Partners * Robotic Systems Equipment
« PEO GCS * MRAP  Force Projection
« PEO CS/CSS » Tactical Vehicles » Fuel & Water Distribution
« PEO Integration * HMMWVs » Force Sustainment
« TACOM ILSC * Trailers « Construction Equipment
« TRADOC s FMTV * Bridging
e HTV » Assured Mobility Systems

* Marine Corps

* Ground Combat Vehicle

egration-Across Ground Doma

k.
]

wise 5
e s | e ]
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RDEC D

Building the Ground Systems Integration
LCMC Enterprise Architecture

i

1

= [ » Tech Gaps
o - Requirements JEURE S * O&S Costs
Building the Ground Systems ::l?nt_i:‘_icatt_ion P - DMSMS
. * Prioritization - « Corrective
Enterprlse . . Requir?ment USEI‘ PMIPEO Action
& Analysis - Prioritization
2 Ko i '
S < Centralized/
Q RN X 0%& & Shared
o e o0 IR S
R S & & Yi@ <z9g~’~“"\“ fz}°\<:> S Ground Systems
(DN Q‘o Q-o&(’ & Q’\Q‘b Q,‘i’?'o\ Integration
2001 2005 ¥ 2009 ©
Arm r i
Transformation ARFORGEN * Logistics Tech » Technology
ICIDS Materiel . Sustainabili. Maturation
Enterprise « Data Analysis - - Tech Research
BRAC - Life Cycle Costs * Tech
Assessment
—

Not part of Systems Integration
Requires Systems Integration
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RDEGD Warfighter Integration

Materiel Enterprise

Recent TRADOC Activities Supported by Ground Systems
Integration (GSI)

« GCV
« 120 Day GCV CDD
» Technology Assessment of the requirements
» Analysis of Alternatives support
» Specification development
« Concept excursions
EM Gun
[l Corp
Robotics Innovation Workshop
Power & Energy Workshop
Robotics Rodeo

4

Long Term Goal

« Establish Robust GSI
Requirements-Materiel
development Process
between Enterprises
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BDECGCO.
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(129 Total)
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Linking Warfighter and Technology through
Systems Engineering

| RO cusrrent 0.0 m | TARDEC SE/GSID (Formal module) -
mmnmmnu&mnﬂ:mmm
W S| -

W)

al0l =

B Edt Wew et Lk dress Tehe T lher Hen

L& L] R

- Solution Technologies

FOCs & WFOs | -

FOC Lane:
Maneuves I
Sustammment
»
| CSID Needs” current 6.0 in [TABDEC SE/GSID (Form '\ g =i raped e dharge anches A
Do G Yew Fuwt Uk b Teie Tk L L vt doped Sucescahons
W& REB|PixJ|EE i .
[FaTeee =] [dieves tem el weth 1 ek fugh - ltage nedes md cmbades ™
[Gnamable et mode & e - B

Example — PEO GCS |

Asseeaing Current Ferce Capabilities 17—

Againet qunc ::e:- Requirements Future e
Current Force - _— E:r::h 'IU
Capability Gaps

Current ‘\ b Remain
y i LCMC Partner
Soltions Sources (Nesr & Leng Tem) | After Need S
TRADSRISARON ARs TR -8 Lifls "::T

Tutoms Advanced
Zntezianon Bactery
Gsl Technalogy
Needs
m'l;----u Phnaleds Furraids v ek : i
Ble @bt Wew [nsert Lrk Arahss Teje Took User beb
HOSF R |¥|x v |rRle fus|! g3
[enciepat  =]|[Meves =] e o o # "< Hlv ¥
E
Ground
Val -
ram  Vehicle Platforms ==

Liserrama: johrr 8 fich

WARFIGHTER FOCUSED.



RDECOM

Ground Systems Integration
Synchronization of Data

= gm'.l‘.‘l?ﬂ Departme
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! i Event based IA 2020
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Human Dimension & Trng Roadmap ,ﬂ,};@,,,,,“)

Network Roadmap
pensors Roadmap
Lethality Roadmap

Protection Roadmap
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PEO

PM HBCT Schedules

[ Fv [ 2008|2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 |
MSB CDR MSC FRPD

‘ Abrams

P [ radesudies and anaysis | ‘ Development (SDD) Evolutionary
FUE/IOC ' Design
GCS (reen)
3QFY18
LRIP Lead time [ Deliveries ‘
/IOTEEILFTSE
Production Lead time
Paladin PIM
POR\/ COR\/ wsc\/ FRPD \/
Development (SDD) P
FUE/IOC Evolutionary
(LHBCT) Design
1QFY18
PVTIIOTSEILFTEE [ g g P d |
Production | LongLead

P>

Preliminary Modemization Timeline (based on 2008 schedules)

Ground Systems Integration
Domain
Synchronized Views
«Capability Based
*Time Opportunity Based
*Resource Based
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RODECOM Concepts, Analysis, Systems Simulation, 4‘

= Integration (CASSI)

% S&T Development ATO ( D } L g:hpcr}ﬂlu!;;! )
. SEP SEP, CM 3t
Aand Ap ed @ =5 @ Bisk Mat. TF‘rct
pprgve Risk Mgt TTA, TRLA FRCLON

Continuous Processes

— —
[' Technology Transition Agreement; Technical Parameater (TP) and Critical Technical Elements

(CTEs) Tracking; Configuration Management; Analyze Timing & Resources; [echnical Risk
Managaement, Regular Technical Interchange Mesatings; Deacision Analysis

Provide support
to transition
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RDECOM Systems Engineering Excellence

* JUONs « MOA * Models * TRL 6 Components +Level Ill Drawings
* CPD . IMS * Trade-offs 1 *Test Support
* PM Directed » Budget * Integration Concepts * Prototype Solution
e Level Il Drawings
» Approved Concept * Integration Validation

4.0
1.0 Solution 7.0

, 2.0 3.0 5.0 System
Receive & Set Meets 6.0 8.0
Analyze Program Technology Vehicle SWaP Component Meets Customer

initi i Prototype E tati 2 Fielding
- Definition & & Integration onstraints? Development/ Xpectations
nggl?éléiy Agreement Analysis Maturation Development Support

Customer Decision

A A Ah—AA A

Requirements Review Integration Review In-Progress Initial & Final

Reviews Design Reviews
Customer Lead GVIC Lead

Ship to Test Review

Systems Engineering

Systems Engineering Systems Engineering
PEOPLE

PROCESSES PRODUCTS

Proof of Concept
Scope of Work

Risk Reductions
Technology Solutions
Corrective Actions
Decision Data

* Ground Vehicle Integration Center
(GVIC)

» Systems Engineering Team

» Concepts, Analysis, Systems
Simulation and Integration (CASSI)

» Subject Matter Experts

* Life Cycle Data Management

* Quality Assurance

» Testing

* Planning and Portfolio Management
» Project development and Execution
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RDEGCOM Ground Vehicle Integration Center

Description Xhe— B _
* Leverages RDECOM and DoD capabilities in a repeatable process to apply rigorous systems W [T Ty b P
engineering to ground systems integration =1l S Sy Yol X
* Provides customer partners a single entry point for cost, schedule, performance and risk = - B e
management of system integration projects TR L
=T 08 ol
) '?——%'_‘_'-; Sep P8 X -_ -
2009 Top Accomplishments e —
Updated Architecture

* Accelerated Remote Weapon Station Integration with ARDEC for the Caiman,
MaxxPro and RG-33 systems

* Completed Full Capability Insertion Integration for Caiman Systems

Employs TARDEC organic Concepts, Analysis, Systems Simulation
and Integration (CASSI), System Engineering (SE), Prototype
Integration Facility and significant contributions from other RDECs
and Organizations

MRAP Capability Insertion

* Vanguard (ARDEC)

—CROWS Il RWS (ARDEC)
—Boomerang (ARDEC)

—Double Shot (ARDEC)

* OGPK Overhead Protection (ARDEC
effort)
* LRAS3

* Check 6 Camera

» Overhead Wire Mitigation

* IBIS TEK Lights

* RPG Protection

» Power Upgrade (derived requirement)
» C4l Architecture (derived requirement)
» Thrown Object Protection System

GVIC Projects (active):
 MRAP Capability Insertion
e C20TM* — MRAP
» C20TM* — Stryker
* LAV-R Upgrade
¢ RS-JPO

*Command & Control On The Move

User Jury

Modeling

GVIC is the System Integration Lead for the MRAP

Joint Program Management Office
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RDEGD Systems Integration Applied in

p—— Survivability Technology Development
It's about balancing

Integration, mission, threat & technology

Vehicle Integration & Design
) Optimization Modeling Studies (SWAP-C)
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Burden (Weight, Cost, Volume, TRL, etc)
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Integrated Product

MODII\ty (Weh Dynamics) )

Fowertrain

Thermal (HVAC)

.< Safety (Crashworthiness) >

Cost

COp. Effectivensss

Mine Blast

Sig Man

Vulnerability

System Integration Lab (SIL) Cricalty
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RDEGD Technology Challenges

* Enduring Technology Challenges
— Size
— Weight
— Power & Energy
— Cooling

 Today’s Challenges

— Balance Long-term technology investments & Short term Quick Reaction
Solutions

— Threat is escalating and evolving

— Incremental approach — Good enough but needs to have capability grow to
meet full requirement

— System interdependency (Armor, Power, C4l, weight)
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RDEG@ Summary

Ground Systems Integration

. Creates a large opportunity to be a “game-changer” in the alignment of S&T,
Acquisition and Logistics

. Is a complex and interdependent effort and continues to receive commitment from all
stakeholders

. Requires a deliberate approach, utilizing collaborative planning, to execute
successfully

. Faces Technical and Process Challenges

Unclassified
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