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Exhibit R 2, RDT&E Budget Item Justification Dat e:
February 1999
[APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RESEARCH, DEVELOPMENT, TEST & EVALUATI ON, JO NT ROBOTI CS PROGRAM PE 0603709087
DEFENSE- W DE, BUDGET ACTIVITY 4
COST ($ in MITions) FY 1998 | FY 1999 | FY 2000 | FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
Conpl et e
Total PE Cost 26. 806 16. 013 12.937 [ 10.492 11. 470 9.112 9. 304 9. 498 CONTI NUI NG CONTI NUI NG
MPRS 0. 500 2.200 2.200 2.200
ROCS 3.200 3.600 3.600 3.600
TECHNOLOGY BASE 6. 721 9.813 6. 737 4.292
A. Mssion Description and Budget Item Justification. This programis a budget activity |level 4 based on

t he denonstration/validation activities ongoing within the program This PE was established in response
t o Congressional guidance to consolidate DoD robotic progranms on unmanned ground systens and rel ated
robotic technologies in order to increase focus of the Services’ robotic progranms on operational

requi renents. The programw || denpnstrate maturity of robotics technologies for their application to
the formal acquisition process of |and systens and subsystens. Enphasis is on the devel opnent of
robotic technologies that: are amenable to nmulti-service applications; provide capability in high hazard
envi ronnents; provide inproved battlefield efficiency using supervi sed aut ononobus oper ati onal

capability; reduce or enhance force manpower and support; and are affordable. This PE consolidates the
DoD robotics program for unmanned ground vehicles (UGY) into two activities: (1) advancenent of UGY
concepts into Advanced Devel opnent (AD) acquisition projects and (2) the enhancenent and exploitation of
critical robotic technologies for today's and future UGV acquisition requirenments. Categories under
this PE are: (1) Man Portable Robotic Systens (MPRS) — consolidated efforts to devel op smaller (10-40

I b. Cass) UGYs in response to enmerging user requirenents. Two MPRS prograns are underway: the Basic
Unexpl oded Ordnance System (BUGS), which is a joint service effort to | ocate and di spose of surface UXQ
and the Qutdoor M niature Robotic G ound Vehicle (OVRGY), which is a small robotic vehicle for

reconnai ssance and ot her hazardous tasks in special operations or light infantry missions; (2) the
Roboti cs Ordnance Cl earing System (ROCS) - a USAF effort to devel op a robotic/autononmous vehicle
capability for area clearance, including active range clearance (ARC). Platfornms include the follow ng:
Al'l - purpose Robotics Transport System (ARTS), Subsurface Ordnance Characterizati on System ( SOCS),

Aut omat ed Ordnance Excavator (ACE), and Joi nt Anphi bi ous M ne Counterm ne (JAMC). This technol ogy can

al so be applied to fornerly used defense sites for cleanup/disposal; (3) the Technol ogy Enhancenent
program (DEMO I11) is centered upon the enhancenent and exploitation of critical robotics technol ogies
for today's and future UGV acquisition requirements. DEMO III, in part a followon to the very
successful DEMO Il program is a four year effort to further advance sem -autononous technol ogi es; and
(4) the Joint Architecture for Unmanned G ound Systens (JAUGS) which is a software-standards oriented
approach to standardi zing all aspects of protocols and approaches to the software aspects of all

antici pated DoD unmanned systens.
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Exhibit R 2, RDT&E Budget Item Justification Dat e:
February 1999

(U FY 1998 Acconplishnents
VEHI CLE TELEOPERATI ON (VT) (11.500 nillion)

ot ai ned favorable M5 I/11 for entry into conmbined Program Definition/Ri sk Reducti on (PDRR)
/ Engi neeri ng and Manufacturi ng Devel opnment (EMD) phase

Awar ded Smal | Busi ness Innovative Research (SBIR) Phase Il contract to enter conbi ned PDRR/ END phase
in support of VT acquisition program

Devel oped final Performance Specification for MKA (EMD) VT kits, and initiated configuration control

Devel oped, built, and denonstrated Standardi zed Tel eoperati on System (STS) kits for Md Arnored Conbat
Excavator (ACE), D5, and T3 bul | dozers

Conpl eted initial devel opnent testing for the STS

Conpleted Linmted User Testing for STS on the M1 tank, and the D7G D5, T3, and MB ACE bul | dozers

I ncreased invol venent with USMC and USAF

Started design/devel opnent of Robotic Conbat Support System (RCSS) for US Arny Engi neer School (USAES)
Defined VT requirenents for the USAF, USMC, and USN

TACTI CAL UNMANNED VEHI CLE (TWV) (4.685 nillion)

Ja

Fi nali zed System Specification for TUW and devel oped a Draft Request For Proposal (RFP) for ENMD
Conti nued | ong-term User Appraisals in support of Evolutionary Acquisition Strategy

Improved reliability performance in SARGE prototype for participation in Mlitary Qperations on Urban
Terrain (MOUT) Advanced Concepts Technol ogy Denpnstrati on (ACTD)

Trai ned USMC Chemi cal, Biological Incident Response Force (CBIRF) and integrated robotics into
conti ngency exercise training

NT ARCHI TECTURE FOR UNVANNED GROUND SYSTEMS (JAUGS) DEVELOPMENT (0.200 million)

Conti nued to update JAUGS based on technol ogy inprovenents, Joint Technical Architecture (JTA)
standards established by DoD, and m ssion requirenents

Coordi nated JAUGS activities closely with 4D/ RCS and Deno |11 devel opnent efforts
Began val i dation process on the JAUGS

I ncorporated JAUGS as a requirenent in the TUV contract requirenents package

I ncorporated JAUGS into the VT contract

Commenced pl anni ng and coordination for the configuration managenent of JAUGS
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February 1999

U) FY 1999 Pl ans
JO NT ARCHI TECTURE FOR UNMANNED GROUND SYSTEMS (JAUGS) DEVELOPMENT (0.400 million)

Evol ve, refine, and update to achi eve greater autononous capability. Inputs will be received
primarily fromuser appraisals, fielded systens feedback, and industry/Tech Base devel opnent efforts

| mpl enent JAUGS t hroughout the Joint Robotics Program
Pl ace JAUGS under configuration control

(U FY 2000 Pl ans
JO NT ARCHI TECTURE FOR UNMANNED GROUND SYSTEMS (JAUGS) DEVELOPMENT (0.400 million)

Evol ve, refine, and update to achi eve greater autononous capability. Inputs will be received
primarily fromuser appraisals, fielded systens feedback, and industry/ Tech Base devel opnent efforts

Conti nue configurati on managenent and control

(U FY 2001 Pl ans
JO NT ARCHI TECTURE FOR UNMANNED GROUND SYSTEMS (JAUGS) DEVELOPMENT (0.400 million)

Evol ve, refine, and update to achi eve greater autononous capability. Inputs will be received
primarily fromuser appraisals, fielded systens feedback, and industry/ Tech Base devel opnent efforts

Conti nue configurati on managenent and control

B. Program Change Sunmmary ($ million)

Tot al
FY1998 FY1999 FY2000 FY2001 Cost

Previ ous President's Budget 27.085 16. 217 13. 156 10. 681 Cont i nui ng
Appropriated Val ue
Adj ustments to Appropriated Val ue
a. Congressionally Directed

Appropriation Reduction
b. Congressionally Directed

Undi stri buted Reduction
c. Below Threshold

Pr ogr am Reduct i on (0.279) (0. 204) (0. 219) (0.189)
Current Budget Submt/President's Budget 26. 806 16. 013 12.937 10. 492 Cont i nui ng

Change Sunmary Expl anati on:
Fundi ng: N A
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Dat e:

'February 1999

Schedul e: N A
Technical: NA

C. Oher Program Fundi ng Sunmary

D. Acquisition Strategy

E. Schedule Profile
Fi scal Year actual and pl anned events:
FY1998 FY1999

Acqui sition
M | est ones
St andar di zed Tel eoperati on MBI/ T
System ( now known as
St andar di zed Robotic System
( SRS)
Engi neeri ng M| estones

T&E M | est ones

Contract M| estones EMD

FY2000

FY2001
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Exhibit R-2a, RDT&E Project Justification Dat e:

February 1999

PROGRAM ELEVENT
PE 0603709087

JAPPROPRI ATI ON BUDGET ACTI VI TY PROJECT NAME AND NUMBER

RDT&E, DEFENSE W DE,
BUDCGET ACTIVITY 4

MAN PORTABLE ROBOTI C SYSTEMS ( MPRS)

Cost ($ in MIIlions) FY 1998 | FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY2005

Cost to Conplete

Total Cost

MPRS 0.500 | 2.200 2. 200 2.200

CONT

CONT

RDT&E Articles Qvy

A. M ssion Description and Budget Item Justification.
programto provide small, man portable unmanned platfornms to support the m ssions of
operations forces. The program neets nission needs in the areas of
Qperations in Uban Terrain (MOUT), as well
or dnance.
syst ens.

(U) FY 1998 Acconplishnents
Denonstrated prototype nultiple BUG systens
Denonstrated vehi cul ar operati on for RECORM aut ononmous sensor platform
ot ai ned approval of COperational Requirenents Docunment (ORD) for the Qutdoor
G ound Vehi cl e (OVRGY)

(U FY 1999 Pl ans
Initiate testing of autononous sensing of UXO in conjunction with reactive,
control

Initiate sensor platform snmall expendable MPRS integration
Initiate OVRGY devel opnment efforts

(U FY 2000 Pl ans
Conti nue devel opnent of MPRS system prot ot ypes
Conduct devel opnental testing of MPRS prototypes
Conpl ete OVRGV prototype integration and check- out

(U FY 2001 Pl ans
Conpl et e devel opnental testing of BUGS prototypes
Conduct Analysis of Alternatives (AOA) and obtain M| estone 0 decision

Thi s program has been renamed MPRS to assune a broader application of snmall,
Previously it was only the Basic Unexpl oded Ordnance Gat hering System (BUGS) .

The MPRS programis a research and devel oprent

[ ight and speci al
reconnai ssance during Mlitary

as locating and disposing of very sensitive unexpl oded
man portabl e

M ni ature Robotic

aut ononous vehicl e
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B. O her Program Fundi ng Summary
C. Acqui sition Strategy
D. Schedul e Profile

Fi scal Year actual and pl anned events:
FY1998 FY1999 FY2000 FY2001

Acqui sition
M | est ones

OVRGV ORD

BUGS VB0
Engi neeri ng M| estones

T&E M | est ones

Contract M| estones
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Exhibit R-3 Cost Analysis (page 1)

Date: February 1999

RDT&E, DEFENSE- W DE,
BUDCGET ACTIVITY 4

PROGRAM ELEVENT
PE 0603709087

MAN PORTABLE ROBOTI C
SYSTEMS ( MPRS)

Cost Categories
(Tailor to WBS, or
Requi renent s)

Systenm | tem

Cont ract
Met hod &

Type

Per f orm ng
Activity &
Locati on

Tot al
1998
Cost

1999
Awar d
Dat e

2000
Cost

2000
Awar d
Dat e

1999
Cost

Tot al
Cost

2001 2001 Cost To
Cost Award | Conpl ete
Dat e

Tar get
Val ue of
Cont ract

Pri mary Hardware Devel oprment

0. 355

0. 950 0. 600

0. 400

Ancil | ary Hardware Devel opnent

Syst ens Engi neering

0. 100

0. 150 0. 200

0. 300

Li censes

Tool i ng

GFE

Awar d Fees

Subt ot al Product Devel opnent

0. 455

1.100 0. 800

0. 700

Remarks: [1]

M PR/ CPI F/ FPI F/ FFP activities

Devel opnent Support

Sof t war e Devel opnent

0. 530 0. 500

0. 300

Trai ni ng Devel opnent

Integrated Logistics Support

0. 050 0. 200

0. 100

Confi gurati on Managenent

Techni cal Data

GFE

Subt ot al Support

0. 580 0. 700

0. 400

Remar ks
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Exhi bit R-3 Cost Anal ysis (page 2) Date: February 1999
RDT&E, DEFENSE- W DE, PROGRAM ELEMENT MAN PORTABLE ROBOTI C
BUDGET ACTIVITY 4 PE 06037090872 SYSTEMS ( MPRS)
Cost Categories Contract Per f orm ng Tot al 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenlltem | Method & Activity & 1998 Cost Award | Cost Award | Cost Award | Conpl ete Cost Val ue of
Requi renent s) Type Locati on Cost Dat e Dat e Dat e Contract
Devel opnental Testing 0. 300 0. 500 0. 800
Operational Testing
Tool i ng
GFE
Subt otal T&E 0. 300 0. 500 0. 800 CONT CONT
Renar ks

Contractor Engi neering Support

Gover nnment Engi neeri ng Support

Pr ogram Managenent Support 0.025 | 0.150 0. 150 0. 250
Pr ogr am Managenent Per sonnel
Travel 0.020 | 0.070 0. 050 0. 050

Labor (Research Personnel)

M scel | aneous

Subt ot al Managenent 0.045 | 0.220 0. 200 0. 300 CONT CONT
Remar ks

Total Cost 0.500 [ 2.200 | | 2.200 | | 2.200

Remarks
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Exhi bit R-2a, RDT&E Project Justification

Dat e:

February 1999

Renote Transport System (ARTS).

(U) FY 1998 Acconplishnents

Nellis Air Force Base (AFB), NV

Provi ng G ounds
muni ti ons

Eglin AFB ECD
(ORD)

Desi gned and built a stainless steel
detection platform

Conpl et ed and del i vered backhoe renote control

Participated with HQ Air Conbat Command ( ACC)

generi c exam nation of Unexpl oded Ordnance (UXO clearing applications and assessnents.
bei ng exami ned for force protection in Saudi Arabia, range clearance at Nellis AFB, NV, as well
terrain assessnents for probability of UXOO The US Air Force has created a Operati onal
Docurment (ORD) for both force protection and active range cl earance systens,

Secured ARTS Program bj ective Menorandum (POV) Fundi ng for
Built in-house ARTS for test and evaluation at various denonstrations
Integrated controls for brush-cutting attachnent for
Performed vegetation renoval on ordnance ranges on Howard AFB, Panana
Denonstrated nulti-sensor platform (nagnetoneters,

ground penetrating

[APPROPRI ATI ON/ BUDGET ACTI VI TY PROGRAM ELEMENT PROJECT NAME AND NUMBER
RDT&E, DEFENSE W DE, PE 0603709D8Z ROBOTI C ORDNANCE CLEARI NG SYSTEM ( ROCS)
BUDCGET ACTIVITY 4

Cost ($ in MIIions) FY 1998 [ FY 1999 FY 2000 | FY 2001 | FY 2002 FY 2003 FY 2004 FY2005 [Cost to Conplete[ Total Cost
ROCS 3.200 | 3.600 3. 600 3. 600 CONT CONT
RDT&E Articles Qvy

A. Mssion Description and Budget Item Justification. The Robotics Ordnance C earing System (RCCS) is a

Prototypes are

as

Requi renent s
utilizing the Al -purpose

Built and fielded the 2" All-purpose Renote Transport System (ARTS) for Active Range O earance at

FY99- FYO2 procurenent for 21 systens

rapi d vegetation renoval

Built and fielded ARTS for Eglin AFB Expl osi ve Ordnance Di sposal (EOD) unit to recover test

in drafting the ARTS operational requirenments

radar and EM 61) at Yuma

package with technical transfer docunentation to

docunent

version of ARTS platformas tow vehicle for a subsurface

Devel op controller area network interface for autononous control nodul es
Conpl et ed ARTS technol ogy transfer documentation package (baseline version)
Denonstrated ARTS at the U.S. Marine Corps Comrandant's War

Fi ghting Experinent at Canp Lejeune, NC
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(Y)

(Y)

Desi gned and integrated an ARTS surface scrap renoval systemto renove debris and process for

di sposal

Integrated UGY/ S JPO s fiber optic control capability into the ARTS control systemfor both RF and
fi ber control

Provided 2 commercial versions of ARTS for urgent and conpelling need for Southwest Asia and
val i dated tech transfer package

Devel oped and integrated 2 Standardi zed Tel eoperati on Systemonto D-8 Caterpillar bulldozers
Provi ded and nodified 2 protective arnmor kits for D8 bul |l dozer
Desi gned and nodified 9 Israeli mne plows for quick attachnent to D8 bull dozer

FY 1999 Pl ans

Fi nal i ze docunentation for the operation and mai nt enance of the ARTS

Have USAF Chief of Staff sign ORD

Integrate a dual -arm nmani pul ator systemfor the Eglin AFB ECD ARTS

Devel op a sem -autononmpbus point-to-point travel capability for Nellis range cl earance operations
Integrate and denonstrate a | ower-cost navigation systemusing nultiple navigation sensors and
Kal man filter technol ogy

Deliver remaining 7 ARTS identified for urgent and conpelling need for Southwest Asia

Upgrade the 2 Nellis prototypes to ARTS baseline configuration

Transfer and integrate sem -autononmous control functions devel oped under the subsurface ordnance
characterization system (SOCS) to the field prototype Active Range O dnance Mappi ng System ( AROVE)

Integrate CO2 | aser systemto the ARTS tel e-renote operation

Devel op an aut omated ordnance recognition systemfor identifying BLU 97 and BLU 63 subnunitions
Modi fy the UGV S JPO designed mini-flail and integrate into the ARTS platform

Conti nue eval uati on of new subsurface sensors to establish operating paranmeters and nerits
Investigate the utilization of the ARTS for forest fire fighting applications

Conduct expl osive testing of the high energy access and di sabl ement device on ARTS

Modi fy ARTS software to be JAUGS conpl i ant

FY 2000 Pl ans
Conpl ete integration and testing of CO2 |aser system
Devel op a vi sion based ordnance recognition systemfor BLU 97 and BLU 63 submunitions
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Conti nue devel opnent of sem -aut ononous control for automating the entire range cl earance process
i ncl udi ng

Mul ti-vehicle operations for wi ndrowi ng of subrunitions
-  Ordnance renoval / di sposa
- Scrap and debris renoval

Devel op vision-based thermal recognition systemfor forest fire fighting

Devel op vi si on-based color recognition systemfor defoliant applications

I ncor porate technol ogy advancenents such as obstacle detection and avoi dance from Deno |11 program
I nvesti gate sem -aut ononous excavation control utilizing in-bucket sensing capability

Address the integration of ARTS conmand and control with the UAV “Tactical Control Systenf

(U FY 2001 Pl ans
- Develop nulti-vehicle control schene for active range cl earance
| vesti gat e advanced navi gati on technol ogi es i ncl udi ng
- Real-tine obstacle avoi dance/ detection
- Ceneric graphical user interface for robotic vehicle control
- Inproved command and control for ground based vehicle systens

Expl ore applications for ground-based robotic systens
I nvestigate control schenmes for advanced navigation using artificial intelligence/neural networks

B. O her Program Fundi ng Sumary
C. Acqui sition Strategy
D. Schedul e Profile

Fi scal Year actual and pl anned events:

FY1998 FY1999 FY2000 FY2001

Acqui sition
M | est ones
Engi neeri ng M| estones

T&E M | est ones

Contract M | estones
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Exhibit R-3 Cost Analysis (page 1)

Date: February 1999

RDT&E,
BUDCGET ACTIVITY 4

DEFENSE- W DE,

PROGRAM ELEVENT
PE 0603709087

Robotic Ordnance C earing
Syst em ( ROCS)

Cost Categories Contract Performing | Total 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or System ltem Method & | Activity & | 1998 Award | Cost Awar d Cost Award | Conpl ete Cost Val ue of
Requi renent s) Type Locati on Cost Cost Dat e Dat e Dat e Contract
Pri mary Hardware Devel oprment 0. 700 0. 800 0. 800 0. 800
Ancil | ary Hardware Devel opnent 0. 100 0. 100 0. 100 0. 100
Syst ens Engi neering 0. 100 0. 100 0. 100 0. 100
Li censes
Tool i ng
GFE
Awar d Fees
Subt ot al Product Devel opnent 0. 900 1. 000 1. 000 1. 000 CONT CONT
Renar ks:
Devel opnent Support 0. 350 0. 300 0. 300 0. 300
Sof t war e Devel opnent 0. 350 0. 300 0. 300 0. 300
Trai ni ng Devel opnent 0. 100 0. 100 0. 100 0. 100
Integrated Logistics Support 0. 050 0. 050 0. 050 0. 050
Confi gurati on Managenent 0. 050 0. 050 0. 050 0. 050
Techni cal Data 0. 150 0. 150 0. 150 0. 150
GFE
Subt ot al Support 1. 050 0. 950 0. 950 0. 950 CONT CONT
Renar ks
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Exhi bit R-3 Cost Anal ysis (page 2) Date: February 1999
RDT&E, DEFENSE- W DE, PROGRAM ELEMENT Robotic Ordnance C earing
BUDGET ACTIVITY 4 PE 06037090872 Syst em ( ROCS)
Cost Categories Contract Per f orm ng Tot al 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenmlltem | Method & Activity & 1998 Cost Award | Cost Award | Cost Award | Conpl ete Cost Val ue of
Requi r enent s) Type Locati on Cost Dat e Dat e Dat e Contract
Devel opnental Testing 0.100 | 0.200 0. 200 0. 200
Operational Testing 0.050 | 0.100 0. 100 0. 100
Tool i ng
GFE
Subt otal T&E 0. 150 | 0. 300 0. 300 0. 300 CONT CONT
Renar ks

Contractor Engi neering Support 0.450 | 0. 600 0. 600 0. 600
Gover nnment Engi neeri ng Support 0.100 | 0.100 0. 100 0. 100
Pr ogram Managenent Support 0.150 | 0.150 0. 150 0. 150
Pr ogr am Managenent Per sonnel 0.100 | 0.100 0. 100 0. 100
Travel 0.100 | 0.100 0. 100 0. 100
Labor (Research Personnel) 0.100 | 0.200 0. 200 0. 200
M scel | aneous 0.100 | 0.100 0.100 0.100
Subt ot al Managenent 1.100 | 1.350 1. 350 1. 350 CONT CONT

Renar ks

Total Cost 3.200 [ 3.600 | | 3.600 | | 3.600
Remarks
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Exhibit R-2a, RDT&E Project Justification Dat e:

February

1999

JAPPROPRI ATI ON/ BUDGET ACTI VI TY

BUDCGET ACTIVITY 4

RDT&E, DEFENSE W DE,

PROGRAM ELEVENT
PE 0603709087

PROJECT NAME AND NUMBER
TECHNCOLOGY BASE

vehi cl es through three major thrusts:
and experimentation;
denonstration of technology that wll
capabl e of off-road,
at night by 4Q FY 2001.
School for a robotic scout systemand a robotic | eader-follower system Technol ogies for thes
are applicable to a wide array of Army prograns.

(U FY1998 Acconplishnents:

devel opnent
oper ati onal

been chart ed,
denonstrati ons of
conpl eted detailed trade studi es of

progr am

initial
i ncrement al advancenent
requi red technol ogi es.

Concerted Technol ogy Devel opnent:
government | aboratories such as N ST,

success of the program
perception for autononmpbus nobility;
intelligent software architecture and a snall

integrated into standard display units.

Deno 111

the Jet

The technol ogy devel opnent conmmunity, drawn primarily fro
Propul si on Laboratory (JPL), and ARL, has org
itself into a series of working groups to address six technol ogy areas deened critical to t

The primary focus of the effort has centered on the devel opnent of

Model i ng, Sinmulation and Experinentati on:

al gorithms for
hi ghly capable control interface that can be
A devel opnment plan that will provide the critical
of technol ogy required to advance technol ogy and neet performance goals specified for Deno
steps towards inplenenting the plan have been executed and first

| ocal pl anni ng and aut ononous behavi ors;

have been conpleted. The working groups have als

A nodel ing, simulation and experinmentation effort
conducted by the MMBL, with assistance from ARL, has been running in parallel with the tech
The program has the twin goals of utilizing simulations to estinate the

ef fecti veness of differing technol ogical solutions and hardware/software config

and devel oping TTPs required to enploy this technol ogy effectively. An inportant outcone o

Cost ($ in MIIions) FY 1998 FY 1999 FY 2000 | FY 2001 | FY 2002 FY 2003 FY 2004 FY2005 [Cost to Conplete[ Total Cost
TECHNOLOGY BASE 6.721 | 9.813 6. 737 4.292 CONT CONT
RDT&E Articles Qvy

A. M ssion Description and Budget Item Justification. The Deno |1l Unmanned G ound Vehicle (UGY) Program

i s designed to advance and denonstrate the technol ogy required to devel op future unmanned ground conbat
(1) concerted technol ogy devel opment; (2) nodeling, si
and (3) technology integration and evaluation with users. Deno Ill focuses on
enabl e the devel opment of small, highly agile, unmanned vehi cl es
sem - aut ononobus operation at speeds of up to 32 kmf hr during daylight and 16 kni hr
supports devel opnent of two energing ORDs at the U S. Arny Arnor

mul ati on

e systens

m
ani zed
he
an

el enent s
Il has

(o]

nol ogy

urations
f this
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Exhibit R-2a, RDT&E Project Justification Dat e:
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effort will be the technical support package (TSP) that will be required to support the second
generation Tactical Unmanned Vehicle (TUV) user appraisal currently scheduled for FY 2002. The
second of four constructive simulations and the first virtual simulation investigating alternative
chassis configurations with differing size, weight, and nobility characteristics, together with a
series of reconnai ssance, surveillance and target acquisition (RSTA) m ssion packages of varying
capability using Mdul ar Sem - Aut omat ed Forces (MbdSAF) sinmul ations at the MMBL has been conpl et ed.
Here, the Deno Il XUVs were enpl oyed together with manned systens to form notional battalion and
bri gade scout forces engaged in both of fensive and defensive operations as part of a nechanized
conbi ned arnms force. Measures of effectiveness, such as | oss exchange ratio were obtained for a
limted nunber of experinments enpl oying accepted, standard operational scenarios.

The technol ogy integration effort represents the third thrust of the Deno Il effort. This fina
conmponent of the programw |l integrate technol ogy on-board a testbed vehicle and denonstrate

aut ononmous nobility required to conduct the mlitary scout m ssion under tactical conditions.

Unli ke the other programelenents, this program el ement was designed to be conducted by an

i ndustrial contractor chosen through a conpetitive procurenment process that is being managed by the
U S. Arny Tank -autonotive Research, Devel opnent, and Engi neering Center (TARDEC). In January 1998,
TARDEC awarded a contract to a contractor team|ead by Robotic Systens Technol ogy (RST), team ng

wi th Science Applications International Corporation (SAIC) Center for Intelligent Systenms (C'S) and
Sarnoff Corporation. A Prelimnary Design Review (PDR) was conducted in late July by the technol ogy
i ntegration contractor teamwho presented their initial design and integration plans - the result of
an extensive series of trade studies and anal yses conducted over the past five nonths — for review,
anal ysis and constructive criticismby the governnent participants, and for further refinenent prior
to the Critical Design Review (CDR).

(U FY 1999 Pl ans
- Conduct Critical Design Review (CDR) of Denp Il XUV with contractor team
Conpl ete the second Constructive Sinulation

Fabricate first two (2) XUV platfornms and integrate systemarchitecture and sensors to neet Denp |1
Al pha (A) performance goal s

Fabricate the first of two Cperator Control Units to be available by Demo 111 A

Conduct Demp 111 A consisting of an Engi neering Evaluation Test and a Battle Lab Warfighting
Experi ment (BLVE)

(U FY 2000 Pl ans:
Fabricate the second two (2) XUV platfornms with integrated architecture and sensors to meet Deno ||
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Exhibit R-2a, RDT&E Project Justification Dat e:
February 1999

Bravo perfornmance goal s

Fabricate the second Operator Control Unit

Conpl ete the second Virtual Sinulation

Initiate the third Virtual Sinulation

Initiate the third and fourth Constructive Sinulations

Conplete Denp 111 Bravo (B) consisting of an Engi neering Eval uation Test and a Battle Lab Warfighting

Experi ment (BLVE)

(U FY 2001 Pl ans:
- Conduct Dermo |11l consisting of an Engi neering Evaluation Test and a Battle Lab Warfighting Experinent

(BLVE) with troops denpnstrating four XUV platforns perform ng autononous operation over rugged
terrain as part of a mxed mlitary force containing both nmanned and unmanned vehi cl es

B. O her Program Fundi ng Sumary
C. Acqui sition Strategy
D. Schedul e Profile

Fi scal Year actual and pl anned events:
FY1998 FY1999 FY2000 FY2001

Acqui sition
M | est ones

Engi neeri ng M| estones

T&E M | est ones DEMOIITA DEMJIIIB DEMJII

Contract M| estones I ntegration
Contr act
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Exhibit R 3 Cost Analysis (page 1)

Date: February 1999

RDT&E, DEFENSE- W DE
BUDCGET ACTIVITY 4

PROGRAM ELEVENT
PE 0603709087

Technol ogy Base

Cost Categories Contract Performing | Total 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or System ltem Method & | Activity & | 1998 Award | Cost Awar d Cost Award | Conpl ete Cost Val ue of
Requi renent s) Type Locati on Cost Cost Dat e Dat e Dat e Contract
Primary Hardware Devel oprment CPAF RST, MD 1.983 2. 250 1. 250 1. 000
Ancil | ary Hardware Devel opnent CPAF RST, MD 1. 425 0.725
Syst ens Engi neering CPAF RST, MD 0. 708 0. 900 0. 400
Li censes
Tool i ng
GFE
Awar d Fees
Subt ot al Product Devel opnent 2.691 4.575 2. 375 1. 000 CONT CONT
Remar ks: RST, Westminster, Maryland
Devel opnent Support
Sof t war e Devel opnent 1. 445 0. 775 0. 750 0. 650
Sof t war e Devel oprent CPAF RST, MD 1.430 1.125 0. 900 0. 350
Trai ni ng Devel opnent 0. 067 0. 542
Integrated Logistics Support 0. 250
Confi gurati on Managenment
Techni cal Data 1.271 0.712
GFE
Subt ot al Support 2. 875 3.238 2.362 1.792 CONT CONT
Remarks: RST, Westm nster, Maryl and
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Exhi bit R-3 Cost Anal ysis (page 2) Date: February 1999
RDT&E, DEFENSE- W DE, PROGRAM ELEMENT Technol ogy Base
BUDGET ACTIVITY 4 PE 0603709082
Cost Categories Contract Per f orm ng Tot al 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenmlltem | Method & Activity & 1998 Cost Award | Cost Award | Cost Award | Conpl ete Cost Val ue of
Requi r enent s) Type Locati on Cost Dat e Dat e Dat e Contract
Devel opnental Testing 1. 000 1. 000 1. 000
Operational Testing
Tool i ng
GFE
Subt otal T&E 1.000 1.000 1.000 CONT CONT
Renar ks
Cont ract or Engi neering Support 0. 400
Gover nnent Engi neering Support 0. 368
Progr am Managenent Support 0.200 | 0.750 0. 750 0. 250
Program Managenent Per sonnel
Travel 0.187 | 0.250 0. 250 0. 250

Labor (Research Personnel)

M scel | aneous

Subt ot al Managenent 1.155 [ 1.000 1.000 0.500 CONT CONT
Remar ks

Total Cost 6.721 [ 9.813 ] | 6.737 ] [ 4.292

Remarks
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