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•!“Leap-ahead” capabilities to sustain Next-Generation Aircraft with 
“little” or without maintenance, “Zero-Maintenance (ZM)” 
“Leap-ahead” capabilities to sustain Next-Generation Aircraft with “Leap-ahead” capabilities to sustain Next-Generation Aircraft with 

•!Evolutionary discoveries to enable the development of Next-
Generation Air Platforms with “Fatigue-Free (FF)” characteristics 
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2 Defying “Impossibilities”: U.S. Army Aviation Sustainment Vision 
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“Digital Nanomaterial Architecture”- Additive Manufacturing  

Self-Healing/Material State Awareness 

Material Damage Precursor - Failure Correlation 

  
 
 

Virtual Risk-informed  
Agile Maneuver Sustainment  

(VRAMS) Capability 
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3 Envisioning Discoveries: A System Level Approach Perspective 
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Cognitive Capability for Legacy-Future Aviation Platforms 

VRAMS Concept 

A  Step Ahead of “IBM WATSON” 

Real-Time Self-State 
Awareness                                                   

“Fatigue-Free & 
Zero-Maintenance 

AI Machine Learning 
Algorithm Suites 

Conceptualized Need Developed Concept & Tech 
Demonstrating 

  Platform Sustainment and 
Survivability 
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*!*!*!Fatigue Cracks 

Optimized Load 

Core Engine: Virtual Risk-informed Agile Maneuver Sustainment (VRAMS) 
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FAITH 
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Machine Learning 
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(3) Facilitate system behavior change for sustaining longevity or 
self healing to disrupt failure cascade  $

(2) Enable cognitive 
cueing and human-
machine teaming, 
interaction, & 
communication in RT 

(1) Identify Model of 

Models properties, e.g., 

ingredients of longevity 

or precursors of onset 

of failure 

machine teaming, 
interaction, & 
communication in RT 

(2) Enable cognitive 
cueing and human-

Self-Learning 

FAITH: Model-based System of Systems (MSoS) Concept 

Achieve “Zero-Maintenance” Thru Intelligent Comprehensive Integrated Solution 
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Goal 

2 
3 3 (a) Model of Models 

(b) System of Systems 
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Automated 
Logistic 
Planning 

FAITHS: VRAMS Cognitive Capability for Legacy and Future Aviation Platforms 

  
- Self-Sustaining - 

#! “Fatigue-free” (FF) structures 
#! Maintenance-Free Operating Period 

(MFOB) – “Zero-Maintenance” (ZM) 
#! Self-maintenance and optimization of 

large data (“Big Data”) 
#! Expeditionary missions with smaller 

logistic footprint 
- Self-Maneuvering - 

#! Reconfigurable controls technologies 
#! Self-autorotation (rotary-wing) 
#! Autonomous systems (manned/

unmanned) teaming 
#! Fully autonomous missions 

- Self-Adapting - 
#! Self-healing and repair 
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demands and schedules 
#! Self-informed of remaining capability to 

achieve demanding tasks or maneuvers  
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Integrated Augmented Reality 
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QUESTIONS ? 


