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OVERALL OBJECTIVES
• Develop a CONOPs and conceptual architecture 

for cooperative UAV control
• Create a test bed for cooperative control research
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• Evaluate concurrently developed UAV algorithms
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UAV Performance
• Communication Challenges
• Sensor Feed Constraints
• Human Factors 
Considerations

Cooperative Control Algorithm

Control Algorithm Development

Sensor Aimpoint Flight Plan Algorithms

Overflight Orbit

Cooperative Control Algorithm
Coordinated approach and orbit of a fixed targetUAS Collision Avoidance Algorithm
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OVERALL RESULTS
• Created conceptual architecture 
• Flew 4 UAVs simultaneously
• Identified UAV cooperative control risks & challenges
• Demonstrated UAV algorithms
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Integrated Structural Health Monitoring for Aging Aircraft III

Research Sponsor: AFRL/RXLP
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The Problem

Significant Cost Savings Over Current Inspection Methods 
with Increased Visibility of Structural Deficiencies and 
Safety of Flight

F‐15 Programmed Depot Maintenance 
(PDM) Conducted Every 6 years 

The Results

p

F‐15 PDM Downtime Increased 31%  Average F‐15 Costs Rise with Age

Methodology:
•Used Strategic Guidance 
•Functional Area Analysis 
•Functional Needs Analysis
•Functional Solution Analysis

Analysis of Solutions: Provides Near Real Time Monitoring of Crack Initiation and Propagation

Developed CONOPS
Identified Capability Needs
Identified Current Capabilities
Conducted Analysis of Alternative Solutions

Analysis of Solutions:
Comparative Vacuum Monitoring  

Provides Near Real‐Time Monitoring of Crack Initiation and Propagation

Necessary Capabilities:
• Reduce Sustainment

UJTL, AFTL, ASIP, JOCs, JICs, JFCs Fatigue 
Cracks 
Detected by 
PZT Sensors

Field‐Level

Depot‐Level

• Maintain Situational Awareness
• Facilitate Informative Decision Making
• Assess Performance and Implementation 
Improvements 



Summaryy

 AFIT SE research program is growing
 Good balance of basic and applied research
 DoD sponsored work supporting acquisition, sustainment and 

operational communities
 AFIT faculty and students provide perspective unmatched 

in civilian universities
 Students know DoD challenges because they live them
 Military/civilian faculty mix provides balance between new 

initiatives and sustained research in depth
 AFIT research strengths

 Architecture, early application of SE
 Human System Integration
 Applied design for mission effectiveness
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