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Exhi bit R-2, RDT&E Budget |tem Justification Dat e:
February 2000
IAPPROPRI ATl ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RESEARCH, DEVELOPMENT, TEST & EVALUATI ON, JO NT ROBOTI CS PROGRAM PE 0603709D8Z
DEFENSE- W DE, BUDGET ACTIVITY 4
COST ($ in MIlions) FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
Conpl et e
Total PE Cost 15. 646 17.516 10. 294 11. 238 8. 876 9. 047 9. 220 Cont i nui ng Cont i nui ng
MPRS 2. 000 2.200 4.094 4. 000 2.576 2.747 2.500 Cont i nui ng Cont i nui ng
ROCS 3. 600 3. 600 4. 000 4. 400 3. 300 3. 000 3. 320 Cont i nui ng Cont i nui ng
TECHNOLOGY BASE 9. 146 9. 866 Cont i nui ng Cont i nui ng
JAUGS 0. 200 0. 400 0. 600 0. 800 0. 800 0. 800 0. 900 Cont i nui ng Cont i nui ng
FTWV 0. 750 0. 900 1.138 1. 000 1. 000 1.500 Cont i nui ng Cont i nui ng
BUGS 0. 700 0. 700 0. 700 0. 900 1.200 1.500 1. 000 Cont i nui ng Cont i nui ng

M ssion Description and Budget ItemJustification. This programis a budget activity |level 4 based on
the denonstration/validation activities ongoing within the program This PE was established in response
to Congressional guidance to consolidate DoD robotic programs on unmanned ground systens and rel ated
robotic technologies in order to increase focus of the Services’ robotic programs on operational
requirements. The programw || denonstrate maturity of robotics technologies for their application to
the formal acquisition process of |and systens and subsystems. Enphasis is on the devel opnent of
robotic technol ogies that: are anenable to nulti-service applications; provide capability in high hazard
environnments; provide inproved battlefield efficiency using supervised autononpus operational

capability; reduce or enhance force manpower and support; and are affordable. This PE consolidates the
DoD robotics program for unnmanned ground vehicles (UGY) into two activities: (1) advancenent of UGV
concepts into Advanced Devel opnent (AD) acquisition progranms and (2) the enhancenent and exploitation of
critical robotic technologies for today's and future UGV acquisition requirenments. Categories under
this PE are: (1) the Basic Unexpl oded Ordnance System (BUGS) - a Joint Service EOD effort to | ocate and
di spose of surface UXO (2) the Robotics Ordnance Clearing System (ROCS) - a USAF effort to develop a
robotic/ aut ononous vehicle capability for area clearance, including active range clearance (ARC). ROCS
Platforms include the follow ng: All-purpose Renote Transport System (ARTS), Subsurface O dnance
Characterization System (SOCS), and Automated Ordnance Excavator (ACE). This technol ogy can al so be
applied to formerly used defense sites for cleanup/disposal. (3) The Technol ogy Enhancenent program
(DEMO II1) 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 ogies. (4) The Famly
of Tactical Unmanned Vehicles (FTW) is a joint Arny/ Marine Corps effort to provide commanders a famly
of reconnai ssance, surveillance and target acquisition UGV s that are properly sized to operate in a
variety of tactical situations. Requirements are emerging for small and medi um unmanned systens that

i nprove warfighters situational awareness in scout, nechanized and infantry in urban terrain operations.
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Man Portabl e Robotic Systens (MPRS) — is an effort to develop smaller (10-40 Ib. Cass) UGYs as part of

the FTUV program The Joint Architecture for Unmanned G ound Systens (JAUGS) is a software-standards
oriented approach to standardizing all aspects of protocols and approaches to the software aspects of
all anticipated DoD unmanned systens.

(U) FY 1999 Acconplishnents
JO NT ARCHI TECTURE FOR UNMANNED GROUND SYSTEMS (JAUGS) DEVELOPMENT (0.200 million)
Continued to update JAUGS based on technol ogy inprovenents, Joint Technical Architecture (JTA)
st andards established by DoD, and mission requirenents
Coordi nated JAUGS activities closely with 4D)RCS and Denp |11 devel opment efforts
Began validation process on the JAUGS
Drafted and published docunentation that described the UGY domain and set perfornmance specifications
I ncorporated JAUGS into Standardi zed Robotic System (SRS) contract (Previously Vehicle Tel eoperation
(V1))
Drafted and published the Configuration Managenent Pl an

BASI C UXO GATHERI NG SYSTEM (BUGS) (0.700 nillion)

- Denonstrated single vehicle subsystem autononmous random search, obstacle avoi dance, and subrunition
pi ck-up
Denpnstrated el ectroni c and nechani cal design of the random search platforns which were inproved for
repeat abl e manufacturability, and flexibility for future experinentation
Sel ected one contractor to devel op the BUGS directed-search system an alternative to the random
search system

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 autononobus capability. Inputs will be received
primarily fromuser appraisals, fielded systems feedback, and industry/Tech Base devel opnent efforts
I npl enent JAUGS t hr oughout the Joint Robotics Program
Pl ace JAUGS under configuration control

FAM LY OF TACTI CAL UNVANNED VEHI CLES (FTW) (0.750 MIIion)
Conduct nodeling and simulation for U S. Arny Maneuver Support Center, U 'S. Arny Infantry Center, and

U S. Marine Corps efforts to define/eval uate energing technol ogi es fromthe Denp |11 Experinental
Unmanned Vehicl e (XW)
Procure two DEMO |11 XUV Vehi cl es/ Support/ Options for energing technol ogi es
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Coordi nate FTUV Capstone Requi renent Docunent for Robotic Systens

BASI C UXO GATHERI NG SYSTEM (BUGS) (0.700 nillion)
I mpl enent cooperative behaviors, test and denonstrate five-vehicle systens for the random search system
Conplete initial design, test and denpbnstrate five-vehicle systens for the directed-search system

(U FY 2001 Pl ans

JO NT ARCHI TECTURE FOR UNMANNED GROUND SYSTEMS (JAUGS) DEVELOPMENT (0.600 million)
Evol ve, refine, and update to achi eve greater autononous capability. Inputs will be received
primarily fromuser appraisals, fielded systems feedback, and industry/Tech Base devel opnent efforts

Continue configurati on managenent and control

FAM LY OF TACTI CAL UNVANNED VEHI CLES (FTW) (0.900 nmillion)
Conduct user appraisals/field experinments and platform analysis
Establish a Joint Wirking Group that will begin working on the Integrated Product Team (ICT) charter
Prepare nil estone docunentation

BASI C UXO GATHERI NG SYSTEM (BUGS) (0.700 million)
Conti nue devel opnent of ten-vehicle test systens
Conduct test and experinents in user-devel oped scenarios
Col l ect data for input to Analysis of Alternatives

B. Program Change Summary ($ nmillion)

Tot al
FY1999 FY2000 FY2001 Cost
Previ ous President's Budget 16. 013 12.937 10. 492 Cont i nui ng
Appropri ated Val ue 17.937
Adj ustments to Appropriated Val ue
a. Congressionally Directed
Appropri ation Reduction
b. Congressionally Directed
Undi stri but ed Reduction
c. Below threshol d reprogranm ng,
inflation savings, and governnent wi de rescission (0. 367) (0.421) (0.198)
Current Budget Submit/President's Budget 15. 646 17.516 10. 294 Conti nui ng

Change Summary Expl anati on:
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Fundi ng: Adjustnents reflect inflation savings and the governnent-w de resci ssion.
Schedul e: N A
Technical: NA

C. Oher Program Fundi ng Sunmary

D. Acquisition Strategy

E. Schedule Profile
Fi scal Year actual and planned events:

FY1999 FY2000 FY2001

Acqui sition M| estones

Engi neering M| estones
IT&E M | est ones

Contract M estones
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Dat e:

February 2000

[APPROPRI ATI ON BUDGET ACTI VI TY
RDT&E, DEFENSE W DE,
BUDGET ACTIVITY 4

PROGRAM ELENENT
PE 060370

PROJECT NAME AND NUMBER
9b8z MAN PORTABLE ROBOTI C

SYSTEMS ( MPRS)

Cost ($ in MIIlions) FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
Conpl et e
MPRS 2.000 2.200 4.094 4,000 2.576 2.747 2.500 Conti nui ng |Conti nui ng

A. M ssion Description and Budg

et ltem Just

ification. The MPRS programis a research and devel opnent

mlitary and special operati

(U) FY 1999 Acconplishnents

t echnol ogy

Programto provide snall

(U) FY 2000 Pl ans

Support Center (MANSCEN)

(U FY 2001 Pl ans

bt ai n M50 deci sion

ons forces.

Desi gned and i npl enented a conputer data base to track all

programto provide small, man portabl e unmanned vehicle systens to support the m ssions of
The program neets mission needs in the areas of
during Mlitary Operations in Uban Terrain (MOUT).

avail abl e smal |

robots to the user community for evaluation and experinentation

Conduct Concept Experienentation Program (CEP) at Ft. Leonard Wod, MO
Participate in Joint Contingency Force Advance Warfare Exercise (JCF AVE) with the US Arny Maneuver

Provide the user community with MPRS prototype vehicles

Participate in Mlitary Police Concept Experinentation Program
Conduct baseline testing of MPRS prototype vehicles

i ght
reconnai ssance

robots and associ at ed

Assisted Army Battle Labs and users in devel oping realistic requirements and supported experinents
conducted by the Battle Labs

Tearmed with the Defense Advanced Research Projects Agency (DARPA) Tactical Mbile Robots (TMR)
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February 2000

B. O her Program Fundi ng Sunmary

C. Acqui sition Strategy

D. Schedul e Profile

Fi scal Year actual and planned events:
FY1999 FY2000
Acqui sition M I estones
MPRS

Engi neering M estones

T&E M | est ones

Contract M| estones

FY2001

MS0
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Exhi bit R 3 Cost Analysis (page 1)

pate: February 2000

RDT&E, DEFENSE- W DE, PROGRAM ELEMENT MAN PORTABLE ROBOTI C
BUDGET ACTI VI TY 4 PE 0603709082 SYSTEMS ( MPRS)
Cost Categories Cont r act Perform ng | Total 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenfltem Method & | Activity & | 1998 Award | Cost Awar d Cost Awar d Conpl ete Cost Val ue of
Requi r enent s) Type Locati on Cost Cost Dat e Dat e Dat e Contract
Primary Hardware Devel opnent 0. 850 0. 950 1.502
Anci |l | ary Hardware Devel opnent
Syst ens Engi neeri ng 0. 150 0. 150 0. 460
Li censes
Tool i ng
GFE
Awar d Fees
Subt ot al Product Devel oprment 1. 000 1.100 1.962 CONT CONT
Remarks: [1] M PR/ CPIF/ FPIF/ FFP activities
Devel opment  Support
Sof t war e Devel opnent 0. 530 0. 530 0.771
Trai ni ng Devel opnent
Integrated Logistics Support 0. 050 0. 050 0.100
Confi guration Managenent
Techni cal Data
GFE
Subt ot al Support 0.580 0.580 0.871 CONT CONT
Renar ks
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Exhi bit R-3 Cost Anal ysis (page 2)

pate: February 2000

RDT&E, DEFENSE- W DE, PROGRAM ELEMENT MAN PORTABLE ROBOTI C
BUDGET ACTI VI TY 4 PE 0603709082 SYSTEMS ( MPRS)
Cost Categories Contract Per f or mi ng Tot al 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenfltem | 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. 200 0. 300 0. 300
Operational Testing 0. 400
Tool i ng
GFE
Subt otal T&E 0. 200 0. 300 0. 700 CONT CONT
Renar ks
Contractor Engineering Support
Gover nnent Engi neeri ng Support
Program Managenment Support 0. 150 0.170 0. 500
Progr am Managenment Per sonnel
Travel 0.070 0. 050 0. 061
Labor (Research Personnel)
M scel | aneous
Subt ot al Managenent 0. 220 0. 220 0. 561 CONT CONT
Remar ks
Total Cost | | 2.000 2.200 | 4.094 | | CONT | CONT |
Remarks
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[APPROPRI ATI ON BUDGET ACTI VI TY PROGRAM ELEVENT [PROJECT NAME AND NUMBER
RDT&E, DEFENSE W DE, PE 0603709D8z ROBOTI C ORDNANCE CLEARI NG SYSTEM ( RCCS)
BUDCGET ACTIVITY 4
Cost ($ in MIlions) [ Fy 1999 | FY 2000 [ FY 2001 | FY 2002 | FY 2003 [ FY 2004 [ FY 2005 [Cost to Conplete] Total Cost
ROCS | 3.600 | 3.600 [ 4.000 4.400 | 3.300 | 3.000 | 3.320 | CONT | CONT

A. M ssion Description and Budget Item Justification. The Robotics Ordnance O earing System (RCCS) is a

generic exam nation of Unexpl oded Ordnance (UXO) clearing applications and assessnents. Prototypes are
bei ng examined for force protection in Saudi Arabia, range clearance at Nellis AFB, NV, as well as
terrain assessnents for probability of UXO. The US Air Force has created an Operational Requirenents
Docunent (ORD) for both force protection and active range cl earance systens, utilizing the All-purpose
Renpte Transport System (ARTS).

U) FY 1999 Acconplishnents
- Responded to USAF MAJCOM “urgent and conpel ling” requirenments for (ARTS) in support of Conbat Air
Force (CAF) needs
- Delivered 5 ARTS, including mssion specific nodifications, to SWA, Central Air Forces (CENTAF),
in support of Operation Southern Watch
- Delivered 7 ARTS, including mssion specific nodifications, to Central Europe, United States Ar
Forces, Europe (USAFE), in support of Operation Alied Force

Technol ogy transfer of ARTS baseline programto Acquisition System Program Ofice (ASC/ WO for |arge
scal e procurenent, delivery, and sustainment of baseline system

- Finalized docunentation package for operation and maintenance of baseline ARTS

- Upgraded 2 Nellis AFB R&D prototypes to ARTS baseline configuration

- Provided technical support to ASC/WVO source sel ection of the ARTS procurenent

Devel oped robotic attachnents and tools to defeat |arge vehicle bonbs (LVB), clear/renove |arge
quantities of UXO and performactive range cl earance (ARC)

- Conpl eted proof-of-concept integration of dual-arm mani pul ator systemfor Eglin AFB ARTS

- Modified Unmanned G ound Vehicl es/ Systens Joint Program Office (UGV/ S JPO) designed mini-flail for
integration onto ARTS platform

- Investigated | ow cost CO2 | aser system devel oped and tested by AFRL/DE as potential component for
ARTS Laser Ordnance Neutralization System (ALONS)

- Conducted detail ed RDT&E and characterization of anti-terrorist techniques for integration on
robotic platforns including but not linmted to the ARTS.
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Conduct ed detail ed research, devel opnent, and test on advanced robotic systemtechnol ogi es for
integration onto existing and future robotic systemplatfornms for ARC and Force Protection (FP)
appl i cations.
- Investigated and tested sem -autononous point-to-point travel capability for Nellis AFB range
cl earance operations
- Investigated | ower-cost navigation systemusing rmultiple navigation sensors and Kalman filter
t echnol ogy
- Investigated automated ordnance recognition systemfor identifying BLU-97 and BLU 63 subnunitions
- Continued evaluation of subsurface sensors to establish operating paraneters and nerits

Provi ded RDT&E support to operational forces, DoD, and other governnment agencies to denonstrate

advanced unmanned ground vehicles and systens(UGV/ S) and their mission capabilities

- Denopnstrated full scale robotic ordnance clearing operations at Nellis AFB for Joint Robotics
Program (JRP) General Oficer Steering Conmttee Wrking Goup

- Perforned detailed systemrequirenents investigation in conjunction with the Headquarters Air
Conmbat Command (HQ ACC) for ROCS at training bases throughout the United States Air Force (USAF)

- Denonstrated advanced robotic systens to the United States Navy (USN) as part of Exerci se DRAGON
at “In Fromthe Sea 1999”

- Participated in United States Marine Corps (USMC) | ogistics exercise, Conmbat Support and Supply
(CSS) Enterprise, Limted Objective Experiment (LOE) 1999, by denpnstrating the use of robotic
systens for force sustainment during tactical operations

- Conducted counter-terrorism (CT) robotic applications denpnstration during Techni cal Support
Working Group (TSWG Technol ogy Conference w th European Command ( EUCOM)

- Provided tel e-operated Automated Ordnance Excavator (ACE) and training to US Arny Corps of
Engi neers, Huntsville Center for use in ordnance investigation and clean-up of Jefferson Proving
Grounds (JPG - reducing clearance costs from $70K per week to $6K per week

U) FY 2000 Pl ans
- Devel op robotic vehicles, attachnments, and tools to defeat LVB, clear/renove |large quantities of
UXO, and perform ARC while providing EOD personnel the capability to quickly, accurately, and safely
detect, locate, access, render safe, renmove, and/or dispose of UXQ | EDs
- Conpl ete devel opnent/integration/test of dual-arm nmani pul ator systemonto ARTS platform
coordi nate technol ogy transfer (ASC VWO
- Conpl ete devel opnent/integration/test of UGV S JPO designed mni-flail onto ARTS platform
coordi nate technol ogy transfer (ASC WD)
- Conpl ete proof-of-concept of ALONS
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B.

C.

D.

- Continue RDT&E and characterization of anti-terrorist techniques for integration on robotic
platfornms including but not limted to the ARTS

- Investigate advancenents and applications of robotic systens to airbase operations and | ogistics
support (crash rescue, vehicle turn-a-round, |ogistics center support)

Conduct research, devel opnent, and test on advanced robotic systemtechnol ogies for integration onto

existing and future robotic systemplatforns for ARC and FP applications

- Autononobus navigation (point-to-point, area coverage, and followthe-Ileader capabilities)

- Milti-vehicle control

- (Obstacle Recognition (Denp Ill technology integration, ordnance recognition, obstacle avoidance)

- Database Managenent (stored terrain maps, nmulti-vehicle database sharing)

- Transfer and integrate sem -autononpus control functions devel oped under Subsurface O dnance
Characterization System (SOCS) to field prototype Active Range Ordnance Mappi ng System ( AROVE)

(U) FY 2001 Pl ans

- Devel op robotic systems, attachments, and tools to defeat LVB, clear/renove |arge quantities
of UXO and perform ARC — providing ECD personnel the capability to quickly, accurately, and safely
detect, |locate, access, render safe, rempve, and/or dispose of UXQO | EDs
Conduct research, devel opnent, and test on advanced robotic systemtechnol ogies for integration onto
existing and future robotic systemplatforns for ARC and FP applications
- Autononpus navigation
- Milti-vehicle control
- Obstacle Recognition
- Dat abase Managenent

O her Program Fundi ng Summary

Acqui sition Strategy

Schedul e Profile
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Fi scal Year actual and planned events
FY1999 FY2000 FY2001
Acqui sition M| estones
Engi neering M estones
T&E M | est ones

Contract M| estones
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Exhi bit R 3 Cost Analysis (page 1)

bate: February 2000

RDT&E, DEFENSE- W DE, PROGRAM ELEMENT Roboti ¢ Ordnance d earing
BUDGET ACTI VI TY 4 PE 0603709082 Syst em ( ROCS)

Cost Categories Contract Performing | Total 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenfltem Method & | Activity & | 1998 Award | Cost Awar d Cost Awar d Conpl ete Cost Val ue of
Requi r enent s) Type Locati on Cost Cost Dat e Dat e Dat e Contract
Primary Hardware Devel opnent 0. 800 0. 800 1. 000
Anci |l | ary Hardware Devel opment 0. 100 0. 100 0. 300
Syst ens Engi neeri ng 0. 100 0. 100 0. 200
Li censes
Tool i ng
GFE
Awar d Fees

Subt ot al Product Devel oprment 1. 000 1. 000 1. 500 CONT CONT
Remar ks:
Devel opnent Support 0. 300 0. 300 0. 400
Sof t war e Devel opnent 0. 300 0. 300 0. 250
Trai ni ng Devel opnent 0. 100 0. 100 0. 100
I ntegrated Logistics Support 0. 050 0. 050 0. 050
Confi gurati on Managenent 0. 050 0. 050 0. 050
Techni cal Data 0. 150 0. 150 0. 150
GFE

Subt ot al Support 0. 950 0. 950 1. 000 CONT CONT
Renar ks
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Exhi bit R-3 Cost Analysis (page 2)

pate: February 2000

RDT&E,  DEFENSE- W DE,

BUDGET ACTIVITY 4

PROGRAM ELEMENT

PE 0603709082

Roboti ¢ Ordnance C earing
Syst em ( ROCS)

Cost Categories Cont ract Per f or m ng Tot al 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenfltem | 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 Cont ract
Devel opnental Testing 0. 200 0. 200 0. 100
Oper ati onal Testing 0. 100 0. 100 0. 200
Tool i ng
GFE
Subtotal T&E 0. 300 0.300 0.300 CONT CONT
Renar ks
Contractor Engi neering Support 0. 600 0. 600 0. 400
Cover nnment Engi neering Support 0.100 0. 100 0. 150
Program Managenent Support 0. 150 0. 150 0. 150
Progr am Managenent Per sonnel 0. 100 0. 100 0. 100
Travel 0. 100 0. 100 0. 100
Labor (Research Personnel) 0. 200 0. 200 0. 200
M scel | aneous 0. 100 0. 100 0. 100
Subt ot al Managenent 1. 350 1. 350 1.200 CONT CONT
Renar ks
Total Cost | 3. 600 3. 600 | 4.000 | | CONT | CONT
Remarks
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Dat e:

February 2000

16 kmi hr at night by 4Q FY 2001. Deno III

Arny for funding, beginning in FY 2001.

government | aboratories such as National

configurations, and devel opi ng Tactics,

currently schedul ed for FY 2002.

conbat vehicles through three major thrusts:
simul ati on and experinmentation; and (3) technology integration and eval uation with users.
focuses on denonstration of technology that wll
vehicl es capabl e of off-road, sem -autononous operation at speeds of up to 32 km hr during daylight and
supports devel opnent of two energing requirenents at the U S

by the Mounted Battl espace Battle Lab (MBBL),
with the technol ogy devel opment program
estimate the operational effectiveness of differing technol ogical

effectively. An inportant outconme of this effort wll
will be required to support the second generation Tactical

Concerted Technol ogy Devel opnent: The technol ogy devel opnent community,
Institute for Standards and Technol ogy (NI ST),
has organi zed itself into a series of

Propul si on Laboratory (JPL), and the Arny Research Lab (ARL),
to the success of the program The

wor ki ng groups to address six technol ogy areas deened critical
primary focus of the effort has centered on the devel opnent of perception for autononous nmobility;
al gorithns for local planning and autononous behavi ors;
smal |, highly capable control interface that can be integrated into standard display units.

Technol ogy Integration and Evaluation with Users: This final

enabl e the devel opment of small,

be the technical

[APPROPRI ATI ON BUDGET ACTI VI TY PROGRAM ELEVENT PROJECT NAME AND NUMBER
RDT&E, DEFENSE W DE, PE 060370908z TECHNCLOGY BASE
BUDGET ACTIVITY 4
Cost ($ in MIIions) FY 1999 FY 2000 | FY 2001 | FY 2002 FY 2003 FY 2004 FY2005 Cost to Total Cost
Conpl et e
TECHNOLOGY BASE 9. 146 9. 866 0. 000 | 0.000 0. 000 0. 000 0. 000 Conti nui ng |Conti nui ng
A. M ssion Description and Budget Item Justification. The Denp Il Experinmental Unmanned Vehicle (XWV)

Programis designed to advance and denonstrate the technology required to devel op future unmanned ground
(1) concerted technol ogy devel opnment; (2) nodel
Demo |11

hi ghly agile, unmanned

Arnmy Arnor School for a robotic scout systemand a robotic |eader-follower system Technol ogi
these systens are applicable to a wide array of Arny prograns.

This programw || be transferr

an intelligent software architecture; and a

Model i ng, Sinulation and Experinentation: A nodeling, sinulation and experinentation effort conducted
with assistance from ARL, has been running in parallel
The program has the twin goals of utilizing sinulations to
sol utions and hardwar e/ sof t war e
Techni ques and Procedures required to enploy this technol ogy
support package (TSP) that
Unmanned Vehicle (TUV) user appraisal

conponent of the programw ||

drawn primarily from
the Jet

ing,

es for
ed to the

integrate
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Exhi bit R-2a, RDT&E Project Justification Dat e:
February 2000

technol ogy onto a testbed vehicle and denobnstrate autononous nobility required to conduct the
mlitary scout m ssion under tactical conditions. Unlike the other programelenents, this program
el ement was designed to be conducted by an industrial contractor chosen through a conpetitive
procurenent process that is being nmanaged by the U S. Arny Tank-autonotive/ Armanent Conmand’s
Research, Devel opnent, and Engi neering Center (TARDEC). In January 1998 TARDEC awarded a contract to
a contractor teamled by the former Robotic Systenms Technol ogy (RST) now General Dynanic Robotic
Systens (GDRS), teaming with Science Applications International Corporation (SAIC) Center for
Intelligent Systens (CI'S) and Sarnoff Corporation.

(U) FY1999 Acconpli shnents:

Conducted Critical Design Review (CDR) in mid-Novenber 1998 by the technol ogy integration contractor
team who presented their final design and integration plans - the result of an extensive series of
trade studi es and anal yses conducted over the previous twelve nonths coupled with feedback fromthe
government at the July Prelimnary Design Review — for review, analysis and constructive criticism
by the government participants, and for further refinenent prior to fabrication of platfornms and/or
operator control units

Conpl et ed the second of four constructive sinulations 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
usi ng Mbdul ar Semi - Aut omat ed Forces (MbdSAF) sinulations at the MBBL. Here, the Denp |11 XU/s were
enpl oyed together with manned systens to formnotional battalion and brigade scout forces engaged in
bot h of fensive and def ensive operations as part of a mechani zed conbined arns force. Measures of

ef fectiveness, such as |oss exchange ratio, were obtained for a limted nunber of experinents

enpl oyi ng accepted, standard operational scenarios

Fabricated the first two (2) XUV platforns and acconplish the integration of systemarchitecture and

sensors to meet Deno |11 Al pha (A) performance goals in August 1999
Fabricated the first of two Operator Control Units in Septenber 1999
Successfully conducted Denp |11 Ain |late Septenber 1999

(U) FY 2000 Pl ans

Devel op basel i ne aut ononous tactical behaviors for application to the scout m ssion
Conpl ete the second Virtual Simulation

Initiate the third Virtual Sinulation

Initiate the third and fourth Constructive Sinulations

Prepare for Denmpb |11 Bravo (B) consisting of an Engineering Evaluation Test and a Battle Lab
War fi ghting Experinent (BLWE)
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Dat e:

Exhi bit R-2a, RDT&E Project Justification
February 2000

(U) FY 2001 Pl ans:
US Arny will assune funding responsibility in FY 2001

B. Gt her Program Fundi ng Summary
C. Acqui sition Strategy

D. Schedul e Profile

Fi scal Year actual and planned events:
FY1999 FY2000 FY2001

Acqui sition M I estones
Engi neering M| estones
T&E M | est ones DEMO | 1 A DEMO | 1 B

Contract M estones
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Exhi bit R-3 Cost Analysis (page 1) pate: February 2000
RDT&E, DEFENSE- W DE, PROGRAM ELEMENT Technol ogy Base
BUDGET ACTIVITY 4 PE 0603709082
Cost Categories Contract Performing | Total 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenfltem Method & | Activity & | 1998 Award | Cost Awar d Cost Awar d Conpl ete Cost Val ue of
Requi r enent s) Type Locati on Cost Cost Dat e Dat e Dat e Contract
Primary Hardware Devel opnent CPAF RST, MD 1.915 2. 275
Anci |l | ary Hardware Devel opnent CPAF RST, MD 1.425 1.425
Syst enms Engi neeri ng CPAF RST, MD 0. 900 0. 900
Li censes
Tool i ng
GFE
Award Fees
Subt ot al Product Devel opnent 4. 240 4. 600

Remar ks: RST, Westminster, Mryl and

Devel opnent Support

Sof t war e Devel opnent 1. 440 1. 800
Sof t war e Devel opnent CPAF RST, MD 1.125 1.125
Trai ni ng Devel opnent 0. 070 0. 070

I ntegrated Logistics Support

Confi gurati on Managenent

Techni cal Data 0.271 0.271
GFE
Subt ot al Support 2. 906 3. 266

Remar ks: RST, Westminster, Maryland
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Exhi bit R-3 Cost Analysis (page 2)

pate: February 2000

RDT&E,  DEFENSE- W DE,

BUDGET ACTIVITY 4

PROGRAM ELEMENT

PE 0603709082

Technol ogy Base

Cost Categories Contract Per f or mi ng Tot al 1999 1999 2000 2000 2001 2001 Cost To Tot al Tar get
(Tailor to WBS, or Systenfltem | 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
Operational Testing
Tool i ng
GFE
Subt otal T&E 1.000 1. 000
Renar ks
Contractor Engineering Support
Gover nnent Engi neeri ng Support
Program Managenent Support 0. 750 0. 750
Progr am Managenment Per sonnel
Travel 0. 250 0. 250
Labor (Research Personnel)
M scel | aneous
Subt ot al Managenent 1. 000 1. 000
Remar ks
Total Cost 9. 146 9. 866
Remarks
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