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0604663A - FCS Unmanned Ground Vehicles  
0604663A  
FCS Unmanned Ground Vehicles  

PROJECT  
FC4  

 
COST (In Thousands)  

FY 2007 
Estimate  

FY 2008 
Estimate  

FY 2009 
Estimate  

FY 2010  
Estimate  

FY 2011 
Estimate  

FY 2012 
Estimate  

FY 2013 
Estimate  

Cost to  
Complete  

Total Cost  

FC4  FCS UNMANNED GROUND VEHICLES  90091 96918 64744 43601 26855 3580 Continuing Continuing 
 
A. Mission Description and Budget Item Justification:    Three variants of Unmanned Ground Vehicle (UGV) include the following:  
  
Multifunction Utility/Logistics Equipment (MULE) vehicle is a 3.5-ton UGV that will support dismounted operations.  It is comprised by the integration of 4 major components:  
Common Mobility Platform, ANS, Centralized Controller (CC), and 3 mission equipment packages/variants.  The MULE has 3 variants sharing the common mobility chassis; 
transport, countermine, and the ARV-A (L).  The MULE-T will carry 1,900-2,400 lbs of  equipment and rucksacks for dismounted infantry squads with the mobility needed to 
follow squads in complex terrain.  The MULE-C will provide the capability to detect, mark, and neutralize individual anti-tank mines by integrating a mine detection mission 
equipment package from the Ground Standoff Mine Detection System (GSTAMIDS) program to support force mobility.  The ARV-A (L) is a mobility platform with an 
integrated weapons and target acquisition package to support the dismounted infantry's efforts to locate and destroy enemy platforms and positions.  The MULE platforms are 
CH-47 transportable.  
  
Small Unmanned Ground Vehicle (SUGV) is a lightweight, manportable, DC powered UGV capable of conducting Military Operations in Urban Terrain (MOUT) tunnels, 
sewers, and caves. The SUGV enables the performance of manpower intensive or high-risk functions (i.e. urban Intelligence, Surveillance, and Reconnaissance (ISR) missions, 
chemical/Toxic Industrial Chemicals/Toxic Industrial Materials, reconnaissance, etc.) without exposing soldiers directly to the hazard. Weighing less than 30 lbs, it is capable of 
carrying up to 6 lbs of payload weight. The SUGV will have the following capabilities: tether payload, manipulator arm, Chemical, Biological, Radiological, Nuclear (CBRN) 
capabilities and the potential for integrating future technologies for Sense Through the Wall and Mine/Unexploded Ordance (UXO)/Improvised Explosive Devise (IED) detection 
ability. It can operate up to 3 hours on a single charge.     
       
Autonomous Navigation System (ANS) is the mission payload package that will be integrated on the MULE to provide robotic semiautonomous capability. ANS provides Global 
Positioning System (GPS)/Inertial Navigation System (INS) core navigation, targeting support and timing. The ANS primary system components are: the LADAR Imaging 
Perception Module (LIPM), the Imaging Perception Module (IPM), the Millimeter Wave Radar (MMWR), the GPS/INS, and the ANS Computer System (ACS). ANS provides 
day and night capability in all weather and mobility control for on/off roads, cross country and complex terrain. MMWR provides tracking in rain, smoke, or fog along with an 
early warning for approaching vehicles with high closing rates. ACS provides SoSCOE interface, path planning, video processing, hardware sensor processing object processing 
and speed and curvature commands. The ANS software development baseline is a phased approach consisting of three builds. Build 1 supports simulation and early prototypes 
using external waypoints at limited speeds. Build 2 supports emulator and prototype hardware using internal generated waypoints at increased speeds on roads. Build 3 will meet 
all ANS threshold requirements for speed, terrain types and operational modes: semiautonomous and leader-follower.  
 
  

Accomplishments/Planned Program:  
  

FY 2007  FY 2008  FY 2009  
IAW Section 214 of the FY2006 National Defense Authorization Act, this Program Element was established commencing with FY2008 
President's Budget request.  This Program Element replaced the previous Project F57 under the Armored System Modernization Program 
Element  0604645A.  The major FY2007 program accomplishments for that project are described below to show continuity of the 
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development efforts.   
MULE - FY08 - Begin Critical Design Review (CDR) design activities in January 2008. CDR expect 600 Drawings to be complete. Begin 
Hardware in the Loop (HWIL) Testing to support Build 2.   Continue M240 Weapons Integration Test Firing.  Support Integration 
Mission Test (IMT1) in SoSIL. Update and deliver Simulations for MULE to SoSIL in June 2008. Continue development and integration 
of Build 2 Software.  Conduct Life Cycle Objectives (LCO) and Life Cycle Architecture (LCA) for Build 2 Software in May 2008.  
Prepare Software Artifacts to support CDR in 1st qtr, FY10. Begin Build 3 Software Development in 1st qtr FY08.  Six M240 Guns 
(Government Furnished Equipment (GFE)) were delivered to Lockheed on October 22, 2007. No other FY08 procurements or deliveries.  

51017  

MULE - FY09.  Complete software development for manual sensor control, mine neutralization and executing vehicle mission plans for 
Prototype Integration in April 2008. Complete ARV-A(L) Simulation interim Technical Readiness Review (iTRR) and interim Functional 
Qualification Test (iFQT) for Integrated Mission Test (IMT) 1 and delivery to SoSIL.  Begin Hardware in the Loop (HWIL) Integration & 
Performance Testing in May 2009.  Begin Integration Verification (IV) -2 VSIM integration in May 2009.  Continue Final Phase of 
Software Development.  Conduct CDRs on MULE-Transport, MULE-Countermine, and ARV-A (L) in 1st qtr FY10.  Begin Long Lead 
items procurement of subsystems (engine and suspension) supporting FY10 Build of 16 Prototypes.  Continue HWIL Testing to support 
Prototype Development and Build of 16 Prototypes.  Continue Regression Testing to support Software and Simulation Deliveries.  
Continue Test Planning to support FY 11 Integrated Qualification Test (IQT). Complete Initial Javelin and 66mm Integration Testing to 
support final weapon system design.  Software development to support HWIL Testing and delivery of 16 Prototypes beginning June 2011.  

50857 

SUGV FY08 -  Conduct Technology and Integration Risk Reduction Activities, to include Platform Mobility (power, propulsion, & 
suspension) and Sensor Integration.  Develop Integrated UGV Platform Simulations.  Complete Pre-Prototype Development, Build and 
Testing.  Conduct SUGV PDR in 4th qtr FY08.  Begin procurement of SUGV Prototype Hardware for Integrated Qualification Test 
(IQT).  Update and deliver Simulations for SUGV to SoSIL.  The Pre-prototype SUGVs are Early Developmental Assets (EDAs).The pre-
prototypes (EDAs) are developed in three rounds. Each "Round"consist of  pre-prototype vehicles. Round 1 - Designed, built and tested 
major sub assemblies (flippers, neck, head, etc.). Round 2 - Combined major sub assemblies from Round 1 to form the complete robot and 
performed capability and environmental testing. Round 3 - Integrates improvements generated from Round 2 testing and requirements 
changes and re-test to full specification.  FY08 will Complete Development, build, and test Pre-prototype Round 3.    

8074  

SUGV FY09  - Take delivery of prototype C4ISR components in 4th qtr FY09.  These include the ICS, JTRS and GPS components.  
iRobot will integrate and test the C4ISR components, as well as System of Systems Common Operating Environment (SoSCOE) , 4th qtr 
FY09 to 1st qtr FY10.  Conduct SUGV CDR in 1st qtr FY10.  Five prototypes will be delivered to the LSI to begin Integrated 
Qualification Testing (IQT) 2nd qtr FY11.   Begin integration of Build 2 Final (B2F) software with SUGV prototypes.    

8211 

ANS FY08 - Conducted PDR on November 15, 2007. Five Drawing were released at PDR.  Continue integration and test of ANS 
hardware on six surrogate vehicle Platforms in order to support ANS development.   Prepare documentation and artifacts for upcoming 
CDR, planned for 4th qtr FY09.  Conduct ANS Robotic Convoy Experiment Phase II and Phase III.  Continue Technology and Integration 
Risk Reduction Activities such as Robotic Convoy and MULE EEU Testing which will enhance the maturation of the ANS design.  
Conduct Hardware Environmental Testing, February 2008 through May 2008.  Begin ANS Integration & Test on Emulators & Prototypes 
in May 2008.  Provide Software Build 1 SIL Test Support during 1st and 2nd qtr FY08.  Support RVCA tests in FY08.  Conduct 
preparation, development, integration and test for ANS Engineering Phase (EP) 10 through 12 of Build 2 ANS Software Development. 
Conduct preparation, development, integration and test for ANS Engineering Phase (EP) 13 and start EP 14 of Build 3 ANS Software 
Development.  Update and deliver ANS Simulation to MULE May 2008.  ANS Simulation for SW Build 2 completes FQT.  Development 
of Engineering Release for ANS Software Build 2.  Final ANS Simulation / Operational Software to deliver 2nd qtr FY08.   

28479  
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ANS FY09 - Conduct ANS CDR during 4th qtr FY09.  Conduct ANS Production Readiness Review (PRR1) 4th qtr FY09.  Produce and 
deliver three ANS Emulators plus 18 cameras NLT 2nd qtr FY11 for: SIL Infantry Carrier Vehicle (ICV), SIL Mounted Combat System 
(MCS),  SIL Non-Line of Sight - Cannon (NLOS-C). Produce and deliver twelve ANS Emulators w/o cameras NLT 2nd qtr FY11 for:  
Automotive Test Rig SIL Mounted Combat System (MCS), MULE Armed Robotic Vehicle - Assault (Light) (ARV-A(L)) SIL,  Mule 
Countermine (C) SIL,  Mule Transport SIL,  Command and Control Vehicle (C2V) SIL, FCS Recovery and Maintenance Vehicle 
(FRMV), SIL Medical Vehicle (MV),  SIL Non-Line of Sight - Mortar (NLOS-M) and  SIL Reconnaissance Scout Vehicle (RSV).  
Continue Platform Integration & Test on MULE (Emulators & Prototypes).  Conduct preparation, development, integration & test for 
ANS Engineering Phase (EP) 14 through 18 of Phase Three ANS Software Development.  Complete ANS Software Build 3 Life Cycle 
Objectives (LCO) and Life Cycle Architecture (LCA) NLT 4th qtr FY11.    

37850 

Small Business Innovative Research/Small Business Technology Transfer Programs   2521  
Total  90091 96918 
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B. Program Change Summary  
  

FY 2007   FY 2008   FY 2009     

Previous President's Budget (FY 2008/2009)  90667 96666   

Current BES/President's Budget (FY 2009)  90091 96918   

Total Adjustments  -576 252   

   Congressional Program Reductions  -576    

   Congressional Recissions     

   Congressional Increases     

   Reprogrammings     

   SBIR/STTR Transfer     

   Adjustments to Budget Years  252   

  
   
C. Other Program Funding Summary  
  

FY 2007  FY 2008  FY 2009  FY 2010  FY 2011  FY 2012  FY 2013  To Compl Total Cost  
0604660A FCS M060anned Grd Vehicles & Common 
Grd Vehicle Components  

592244 774257 785575 358641 214207 103230 Continuing Continuing 

0604661A FCS System of Systems Engr & Program 
Management  

1497321 1413945 1874987 1916207 1290308 1027816 Continuing Continuing 

0604662A FCS Reconnaissance (UAV) Platforms  43388 34379 14296 9235 4556 1336 Continuing Continuing 
0604663A FCS Unmanned Ground Vehicles  90091 96918 64744 43601 26855 3580 Continuing Continuing 
0604664A FCS Unattended Ground Sensors  10929 12967 18968 16754 Continuing Continuing 
0604665A FCS Network Hardware & Software  647649 539145 334085 365287 290790 169526 Continuing Continuing 
0604646A Non Line of Sight - Launch System  313981 253075 200099 40043 5957 Continuing Continuing 
0604647A Non Line of Sight - Cannon  108689 136929 89841 71396 43222 28775 Continuing Continuing 
0604666A FCS Spin Outs  27900 64385 64900 67021 51026 56287 14637 Continuing Continuing 
0603639A FCS MRM   44294 45866 71451 56296 106353 50757 Continuing Continuing 
0604715A STRICOM/NAWCTSD Support  378 388 398 406 415 426 Continuing Continuing 
WTCV G86100 FCS Core Program  80932 154583 148028 677820 2175327 5744649 Continuing Continuing 
WTCV G86200 FCS Spin Out Program  19987 176667 367962 550821 766274 944999 Continuing Continuing 
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AMMO E88103   24634 47624 61762 Continuing Continuing 
0604645 F52 UAV Recon & Sensors  26360  Continuing Continuing 
0604645 F53 UGV  106516  Continuing Continuing 
0604645 F54 UGS  10612  Continuing Continuing 
0604645 F55 SUSTAINMENT  106517  Continuing Continuing 
0604645 F57 MANNED GROUND VEHICLES  563946  Continuing Continuing 
0604645 F61 SoS Engineering and Program Management 2142970  Continuing Continuing 

 
Comment:   
  
  
D. Acquisition Strategy The original FCS Contract was awarded to the Lead Systems Integrator 30 May 2003 and definitized 10 Dec 2003, to Boeing.  The LSI contracted with 
its One Team Partners, Lockheed Martin Missiles, to produce the Multifunction Utility/Logistics and Equipment Countermine and Transport MULE-T and Armed Robotic 
Vehicle - Assault (light) (ARV-A-L), iRobot Corportation, Burlington (MA) producing the Small Unmanned Ground Vehicle (SUGV), and General Dynamics Robotics Systems, 
Westminster (MD) producing the Autonomous Navigation System (ANS).  In FY09 the SUGV will be accelerated to the Army Evaluation Task Force (AETF) to conduct initial 
testing as well as to develop Tactics, Techniques and Procedures and concepts of the operation in the FCS BCT construct.    
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I. Product Development   Contract  
Method & 

Type   

Performing Activity & 
Location   

Total 
PYs Cost 

FY 2007 
Cost 

FY 2007 
Award 

Date 

FY 2008 
Cost 

FY 2008 
Award 

Date 

FY 2009 
Cost 

FY 2009 
Award 

Date 

Cost To 
Complete 

Total 
Cost 

Target 
Value of 
Contract 

Small Unmanned Ground Vehicle 
(SUGV)   

FAR   The Boeing Company, 
St Louis, MO see 
remark 1   

8074 1-3Q 8211 1-3Q 16285  

Autonomous Navigation System  - 
Software   

FAR   The Boeing Company, 
St Louis, MO see 
remark  3   

28479 1-3Q 37850 1-3Q 66329  

MULE   FAR   The Boeing Company, 
St Louis, MO see 
remark  2   

51017 1-3Q 50857 1-3Q 101874  

   Subtotal:      87570    96918    184488  
  
Remarks: Remark 1: Subcontractor: iRobot Corp. - Burlington, MA  
Remark 2: Subcontractor: Lockheed Martin Missile and Fire Control - Grand Prairie, TX  
Remark 3: Subcontractor: General Dynamics Robotic Systems - Westminister, MD  
  

II. Support Costs   Contract  
Method & 

Type   

Performing Activity & 
Location   

Total 
PYs Cost 

FY 2007 
Cost 

FY 2007 
Award 

Date 

FY 2008 
Cost 

FY 2008 
Award 

Date 

FY 2009 
Cost 

FY 2009 
Award 

Date 

Cost To 
Complete 

Total 
Cost 

Target 
Value of 
Contract 

SBIR/STTR   Direct   OSD   2521 2-3Q 2521  
   Subtotal:      2521       2521  
  
 
  

III. Test And Evaluation   Contract  
Method & 

Type   

Performing Activity & 
Location   

Total 
PYs Cost 

FY 2007 
Cost 

FY 2007 
Award 

Date 

FY 2008 
Cost 

FY 2008 
Award 

Date 

FY 2009 
Cost 

FY 2009 
Award 

Date 

Cost To 
Complete 

Total 
Cost 

Target 
Value of 
Contract 

   Subtotal:             
  
 
  

IV. Management Services   Contract  Performing Activity & Total FY 2007 FY 2007 FY 2008 FY 2008 FY 2009 FY 2009 Cost To Total Target 
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Type   

Location   PYs Cost Cost Award 
Date 

Cost Award 
Date 

Cost Award 
Date 

Complete Cost Value of 
Contract 

   Subtotal:             
  
 
  
  Project Total Cost:      90091    96918    187009  
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Event Name    FY 07  FY 08  FY 09  FY 10  FY 11  FY 12  FY 13  
  1 2 3 4 1 2 3 4 1 2  3  4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4  
                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

                                                          

1 

PDR 
(1) FCS SoS Critical Reviews-PDR, (2) CDR 2 

CDR 

FCS SoS Integration / Verification Phase 1 IV1 

FCS SoS Test - Phase 1 

LUT1 & IMT1 
FCS SoS Integration / Verification Phase 2 IV2 

FCS SoS Test - Phase 2 

IMT2 & LUT2 
FCS SoS Integration / Verification Phase 3 IV3 

FCS SoS Test - Phase 3 

IMT3 & LUT3 
FCS SoS Integration / Verification Phase 4 IV4 

(3) SUGV Critical Reviews-PDR 3 PDR 

(4) CDR 4 CDR 

(5) SUGV Prototype Deliveries (7) 5 

SUGV Prototypes 

SUGV Testing 

SUGV Test 
(6) MULE-T Critical Reviews - PDR 6 PDR 

(7) MULE-T Critical Reviews - CDR 7 CDR 

(8) MULE-T Prototype Deliveries (5) 8 

MULE-T Prototypes 
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MULE-T Testing 

MULE-T Test 
(9) MULE CM Critical Reviews - PDR 9 MULE CM PDR 

(10) MULE CM Critical Reviews - CDR 10 MULE CM CDR 

MULE CM Prototype Deliveries (5) 

MULE CM Prototypes 
MULE CM Testing 

MULE CM Test 
(11) ARV A(L) Critical Reviews - PDR 11 ARV A(L) PDR 

(12) ARV A(L) Critical Reviews - CDR 12 ARV A(L) CDR 

ARV A(L) Prototype Deliveries (6) 

ARV A(L) Prototypes 
ARV A(L) Testing 

ARV A(L) Test 
(13) ANS Critical Reviews - PDR 13 ANS PDR 

(14) ANS Critical Reviews - CDR 14 ANS CDR 

ANS  NLOS-C Inc 0 Prototype Deliveries 

ANS NLOS-C Prototypes 
ANS MGV INS/GPS Prototype Deliveries 

ANS MGV INS/GPS Prototypes 
ANS ARV-A Prototype Deliveries 

ANS ARV-A Prototypes 
ANS MULE-C Prototype Deliveries 

ANS MULE-C Prototypes 
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ANS MULE-T Prototype Deliveries 

ANS MULE-T Prototypes 
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Schedule Detail  

 
FY 2007  

 
FY 2008  

 
FY 2009  

 
FY 2010  

 
FY 2011  

 
FY 2012  

 
FY 2013  

FCS SoS Critical Reviews-PDR      3Q          
CDR          3Q      
FCS SoS Integration / Verification Phase 1    1Q - 4Q  1Q - 2Q          
FCS SoS Test - Phase 1    2Q - 4Q            
FCS SoS Integration / Verification Phase 2      3Q - 4Q  1Q - 4Q  1Q - 2Q      
FCS SoS Test - Phase 2        3Q - 4Q        
FCS SoS Integration / Verification Phase 3          1Q - 4Q  1Q - 4Q  1Q - 3Q  
FCS SoS Test - Phase 3            3Q - 4Q  1Q  
FCS SoS Integration / Verification Phase 4              1Q - 4Q  
FCS SoS Test - Phase 4                
SUGV Critical Reviews-PDR    4Q            
CDR        1Q        
SUGV Prototype Deliveries (7)          2Q - 4Q      
SUGV Testing          2Q - 4Q  1Q - 2Q    
MULE-T Critical Reviews - PDR    1Q            
MULE-T Critical Reviews - CDR        1Q        
MULE-T Prototype Deliveries (5)          3Q      
MULE-T Testing          3Q - 4Q  1Q - 3Q    
MULE CM Critical Reviews - PDR    1Q            
MULE CM Critical Reviews - CDR        1Q        
MULE CM Prototype Deliveries (5)          3Q      
MULE CM Testing          3Q - 4Q  1Q - 3Q    
ARV A(L) Critical Reviews - PDR    1Q            
ARV A(L) Critical Reviews - CDR        1Q        
ARV A(L) Prototype Deliveries (6)          3Q      
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ARV A(L) Testing          3Q - 4Q  1Q - 3Q    
ANS Critical Reviews - PDR    1Q            
ANS Critical Reviews - CDR      4Q          
ANS  NLOS-C Inc 0 Prototype Deliveries  3Q - 4Q  1Q - 2Q            
ANS MGV INS/GPS Prototype Deliveries        4Q  1Q - 3Q      
ANS ARV-A Prototype Deliveries        4Q  1Q - 3Q      
ANS MULE-C Prototype Deliveries        4Q  1Q - 3Q      
ANS MULE-T Prototype Deliveries        4Q  1Q - 3Q      
 
  

  


