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OVERALL OBJECTIVES |
» Develop a CONOPs and conceptual architecture

for cooperative UAV control

« Create a test bed for cooperative control research
« Evaluate concurrently developed UAV algorithms

Adaptable Sensor Coverage

Increased Sensor Coverage |

Test Bed

Conceptual
Architecture

ﬁ Reduced Revisit Time | | Persistent Surveillance[/ﬁ
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Flight Test Results
* Auto Pilot Tuning
» Navigation Accuracy
* UAV Performance
* Communication Challenges
* Sensor Feed Constraints
* Human Factors
Considerations

IControI Algorithm Developmentl

Sensor Aimpoint Flight Plan Algorithms

Cooperative Control Algorithm
Coordinated approach and orbit of a fixed target

Theory and
Control

/ i \ 3/ = OVERALL RESULTS
i \/\/ s « Created conceptual architecture
9 AQ/X * Flew 4 UAVs simultaneously
o S ' \\ * |[dentified UAV cooperativ_e control risks & challenges
1 \ \ « Demonstrated UAV algorithms
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F-15 PDM Downtime Increased 31%

Methodology:
*Used Strategic Guidance

*Functional Area Analysis
*Functional Needs Analysis
*Functional Solution Analysis

UJTL, AFTL, ASIP, JOCs, JICs, JFCs

Necessary Capabilities:

¢ Reduce Sustainment

¢ Maintain Situational Awareness

¢ Facilitate Informative Decision Making

¢ Assess Performance and Implementation

Improvements
The Large Area Health Monitoring Processer (LAHMP) Family of
Miniaturized Prognostic and Health Monitoring (PHM) Systems

-and more...

User Connection Vehicle Data Bus
Options e ‘/:onnecﬁon Options
- WIFi (802.11 a/b/g) -MIL-STD-1683
-use - DeviseNet
- Ethemst 4 - Ethemet/P
- Bluetooth The LAHMP -ARINC
-IDA Systent -Can
- WiMax -and more...
- Zighee

Muttiple Sensor Types

. \Stsndam orwireless
connections.
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Average F-15 Costs Rise with Age
Developed CONOPS

Identified Capability Needs
Identified Current Capabilities

Conducted Analysis of Alternative Solutions

Analysis of Solutions:

» Comparative Vacuum Monit:
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Provides Near Real-Time Monitoring of Crack Initiation and Propagation

Field-Level
Fatigue
Cracks
Detected by
PZT Sensors /

Depot-Level
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Summary

m AFIT SE research program is growing
m Good balance of basic and applied research

m DoD sponsored work supporting acquisition, sustainment and
operational communities

m AFIT faculty and students provide perspective unmatched
In civilian universities
m Students know DoD challenges because they live them

m Military/civilian faculty mix provides balance between new
Initiatives and sustained research in depth

m AFIT research strengths
m Architecture, early application of SE
m Human System Integration
m Applied design for mission effectiveness
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