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•• Central Central 
PremisePremise

•• Optimizing Optimizing 
The MissionThe Mission

•• Benefits To Benefits To 
The WarfighterThe Warfighter

•• Potential Potential 
ApplicationsApplications

•• SummarySummary
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•• Integrated Sensor/Vehicle ControlIntegrated Sensor/Vehicle Control

••Automating Tasks & Reduced Automating Tasks & Reduced 
Operator WorkloadOperator Workload

–– Point & Click Point & Click 
Mission GenerationMission Generation

–– Automated SearchAutomated Search
& Sensor Control& Sensor Control

•• Optimizing Probability Of DetectionOptimizing Probability Of Detection

–– Enhanced Target Tracking & Enhanced Target Tracking & 
DetectionDetection

•• Accurate Passive Object LocationAccurate Passive Object Location

•• Managing Multiple, Different  Managing Multiple, Different  
Unmanned VehiclesUnmanned Vehicles
•• Open Systems, WebOpen Systems, Web--enabled enabled 

ServicesServices

–– Timely Data Sharing ForTimely Data Sharing For
TimeTime--Sensitive EngagementsSensitive Engagements

–– Scalable Software SolutionsScalable Software Solutions

Central PremiseCentral Premise

To Advocate Change To The Current Practice Driving UAV Command To Advocate Change To The Current Practice Driving UAV Command 
And Control: Uncoupled Vehicle And Sensor Control ByAnd Control: Uncoupled Vehicle And Sensor Control By……

Simple, Scalable, LowSimple, Scalable, Low--Cost UAV Mission ManagementCost UAV Mission Management
Focused On The WarfighterFocused On The Warfighter
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Ideal Solutions Should:Ideal Solutions Should:
•• Focus On The Mission Focus On The Mission –– Not The VehicleNot The Vehicle
•• Focus On Quickly Finding & Focus On Quickly Finding & 

Prosecuting A Target Prosecuting A Target 
– On-The-Fly, Simplified, Automated 

Search & Tracking
– Fast, Accurate Passive Target Location

•• Enable Mission Management Of Multiple Enable Mission Management Of Multiple 
Dissimilar UAVs Dissimilar UAVs 

•• Be Simple, Inexpensive, SoftwareBe Simple, Inexpensive, Software--BasedBased
– Open, Web-Enabled, Part 

Of A Common Operating Picture
– Easily Overlaid Or Integrated 

With Existing UAV Ground Control 
– Low Cost, Scalable

Goal: LaptopGoal: Laptop--Portable Tactical Decision Aid SoftwarePortable Tactical Decision Aid Software
For Optimized UAV Mission ManagementFor Optimized UAV Mission Management

Optimizing The MissionOptimizing The Mission
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Simplicity:Simplicity: Through AutomationThrough Automation
•• One OperatorOne Operator -- Multiple UAVs/PayloadsMultiple UAVs/Payloads
•• RealReal--Time Tactical Mission Generation & UpdatesTime Tactical Mission Generation & Updates
•• Automated Sensor ControlAutomated Sensor Control
•• Automatic Target Tracking & Detection/RecognitionAutomatic Target Tracking & Detection/Recognition
•• Airspace Deconfliction ManagementAirspace Deconfliction Management

Speed:Speed: SensorSensor--toto--shooter Timelineshooter Timeline
•• Fast, Accurate Passive Target LocationFast, Accurate Passive Target Location
•• Common Operating PictureCommon Operating Picture –– Report, Image, LocationReport, Image, Location

Sharing:Sharing: Web Services, Common Op EnvironmentWeb Services, Common Op Environment
•• Highly FlexibleHighly Flexible –– Laptop Or In Current Ground Control Laptop Or In Current Ground Control 
•• Robust, Intuitive TrainingRobust, Intuitive Training –– Embedded Simulation, Scenes & ForcesEmbedded Simulation, Scenes & Forces

Benefits To TheBenefits To The WarfighterWarfighter
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Combined With Low Cost UAVs For Combined With Low Cost UAVs For 
Low Cost/Overhead UAV Capability:Low Cost/Overhead UAV Capability:

•• Reduced Manning For Any UAV OperationsReduced Manning For Any UAV Operations
•• Tactical Decision Aid Combined WithTactical Decision Aid Combined With
Existing UAV Ground ControlExisting UAV Ground Control
– Precision Targeting 
– Convoy Escort - On Land Or Sea
– Station Keeping At Sea Or In Port For Self Ship Protection
– Perimeter Surveillance – Border Surveillance
– Oil Platform Based Surveillance
– UAV Mission Management Using Existing 

Processors On Ships/Land
•• Other Potential ImprovementsOther Potential Improvements

– Automatic Target Detection; SAR Sensor; Laser Designator 

Simple, Scalable, LowSimple, Scalable, Low--Cost UAV Mission ManagementCost UAV Mission Management
Focused On The WarfighterFocused On The Warfighter

Potential ApplicationsPotential Applications
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Tactical Control Systems, Valley Forge, PATactical Control Systems, Valley Forge, PA
•• UAV HeritageUAV Heritage

•• Tomahawk:Tomahawk: Legacy Prime Contractor Legacy Prime Contractor 
For Tactical Tomahawk Weapon For Tactical Tomahawk Weapon 
Control Systems (TTWCS) Control Systems (TTWCS) -- US & UKUS & UK

•• Aquila Aquila Lessons Learned Lessons Learned –– Focus Focus 
On The Mission, Not The VehicleOn The Mission, Not The Vehicle

Generic UAV Mission ManagementGeneric UAV Mission Management
•• Evolved IR&DEvolved IR&D Over 4+ Years; JAVA CodeOver 4+ Years; JAVA Code
•• Successfully Flight TestedSuccessfully Flight Tested On Small UAVsOn Small UAVs

•• 2004: Five Weeks Of Flight Testing 2004: Five Weeks Of Flight Testing ––
Fixed Sensor UAV Fixed Sensor UAV –– At Sea (San Diego) At Sea (San Diego) 
& On Land (Aberdeen PG, Tucson) & On Land (Aberdeen PG, Tucson) 

•• 2005: One Week Desert Flight Testing 2005: One Week Desert Flight Testing ––
Gimbaled SensorGimbaled Sensor----Using Auto Track Using Auto Track 
(Tucson)(Tucson)

Lockheed MartinLockheed Martin’’s Sea Slices Sea Slice

Tomahawk MissionTomahawk Mission

LM ExperienceLM Experience
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Controlled UAV in Mission Controlled UAV in Mission 
and Shipboard Recoveryand Shipboard Recovery

Mission Mode:Mission Mode:
•• Vehicle Vehicle -- Sensor Integrated ControlSensor Integrated Control

–– Automatic Search & Target TrackingAutomatic Search & Target Tracking
–– Station Keeping, AutoStation Keeping, Auto--Follow FootprintFollow Footprint
–– Map or Image Point & Click ControlMap or Image Point & Click Control
–– Controlled Flight Altitude, AirspeedControlled Flight Altitude, Airspeed
–– Contact Report GenerationContact Report Generation

Shipboard Recovery Mode:Shipboard Recovery Mode:
•• GPS Data For Navigation ReferenceGPS Data For Navigation Reference
•• AutoAuto--Generation Of Recovery Waypoints Generation Of Recovery Waypoints 
•• Enter/Exit Recovery Mode By Operator Enter/Exit Recovery Mode By Operator 
•• Flyby Over Recovery SystemFlyby Over Recovery System
•• Recovery Camera ATTRecovery Camera ATT

At Sea Capture, San DiegoAt Sea Capture, San Diego

Aberdeen Proving 
Ground, MD

Aberdeen Proving Aberdeen Proving 
Ground, MDGround, MD

33--Points Points --
Tucson, AZTucson, AZ

LM Functions Flight Test Verified LM Functions Flight Test Verified 
2004 2004 -- 20052005
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Scenario:
Multiple UAVs/Single 
Operator; Synthetic Scene 
Generation Using LM 
Readi-Sim™; EO/IR  
Sensor Package; Dynamic 
Tactical Mission Execution;
Common Operating Picture 
Connectivity; Target 
Tracking and Precision 
Localization; Track 
Reporting and 
Coordination; Strike

Scenario:
Multiple UAVs/Single 
Operator; Synthetic Scene 
Generation Using LM 
Readi-Sim™; EO/IR  
Sensor Package; Dynamic 
Tactical Mission Execution;
Common Operating Picture 
Connectivity; Target 
Tracking and Precision 
Localization; Track 
Reporting and 
Coordination; Strike

Demonstration SessionDemonstration Session
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UAV Sensing Mission Can Be UAV Sensing Mission Can Be 
Optimized & SimplifiedOptimized & Simplified
•• Put the Sensor FirstPut the Sensor First
•• Automation Automation == Reducing Reducing 

Manning & Higher Manning & Higher 
Probability ofProbability of
Mission SuccessMission Success

•• Precisely Locating TargetsPrecisely Locating Targets
•• Sharing The Data andSharing The Data and

Shortening the TimelineShortening the Timeline

Result: Simple, Result: Simple, ScalableScalable, Low, Low--Cost UAV Mission Management Cost UAV Mission Management 
Focused On The WarfighterFocused On The Warfighter

SummarySummary

Mission Mission 
SuccessSuccess

ManpowerManpower


