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Program Hierachy

Research Level 4 – “The System Level” – Removing Barriers to NextGen 

Flight Deck Systems That Improve Safety

Robust Automation-Human 
Systems

Displays and
Decision Support

Research Level 3 – Multi-Disciplinary Solution Concepts
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Research Level 1 – Foundational Knowledge

Multi Modal
InterfacesProcessing, and Hazard 

Characterizations
Operator Characterization 

and Modeling
Information Interaction 

Modeling
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Displays & Decision Support

Flight Deck Information Management And 
P t l F Eff ti D i i M ki

National Aeronautics and Space Administration

Portrayal For Effective Decision-Making 
Within NextGen 
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S i l R h & D l tSpiral Research & Development

> Concept Of Operations,  
Information Requirements And Task 
Decomposition Defined / Refined 

> Develop Concepts
> Create T&E Capability
> Modify and/or Develop 

Interface Technology

“Better-Than-Visual”

Prototyping

Disseminate Guidelines
Requirements
Plan Next Phases Evaluations

> Evaluate Concepts

Evaluations

> Evaluate Concepts
 Use Methodologies
 Analyze Data
 Derive Conclusions

 Develop / Refine  Assessment 
Tools
 Develop / Refine Crew-Vehicle 

Interface Requirements
 Develop / Refine Technology 

National Aeronautics and Space Administration

Requirements
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ConOPS AssumptionsCo O S ssu pt o s
• Application Domain: Terminal Maneuvering Area But Concepts May Apply Across Flight

T t d T d T h l /C t Whi h C A hi TRL f 7 B 2019• Targeted Toward Technology/Concepts Which Can Achieve TRL of 7 By 2019 

• Commercial And Business Aircraft Application 

• Technology Insertion for NextGen

 Majority of Aircraft Already Designed/ In-Service

 Maximize Benefits for Equipage
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Infrastructure Assumptions
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Comparative 
Analysis Fory
IIFD DDS

NextGen “Baseline”
Flight Deck
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Better Than Visual Operational Capability

• VFR-Like Operations:
1) Self-Navigation 
2) See-to-Follow / See-and-Avoid

Equivalent Visual Operations

2) See to Follow / See and Avoid 
3) Self-Separation

- Obstacles 
- Traffic
- Terrain 

• In All Weather and Visibility Conditions• In All Weather and Visibility Conditions

Constraints:
- No Addtn’l Airport Infrastructure
- Positive Cost/Benefit for Operator  

• Datalink Communications
• TBOs

NextGen Environment 
• Wake
• Other Wx Phenomenology
• Airspace, Notams, etc.

Enhanced Visual Cap. 

- RTAs
- Sequenced and Spaced 
- 4D Surface Ops

p , ,
• CD&R in TMA, Including:

- Blunder Detection
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Enabling Technology -
Comprehensive High Integrity Information Processing 

On-Board
D t b

p g g y g

Aircraft State

Databases

Data

On-board

• Integrity

• Integration

Displays

Ext. Sensors

Data-Link
I f ti

• Fusion

• Extraction

• Culling Decision Support Functions
Information
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Head-Worn Displays 
Equivalent Visual Operations – An Electronic Means Provides “Equivalent” Visual References To 
That Of Natural Vision Independent Of The Actual Lighting And Atmospheric Conditions -

 The Safety And Capacity Of Visual Flight Rules (VFR) Operations Can Be Replicated and

Equivalent Visual Operations – An Electronic Means Provides “Equivalent” Visual 
References To That Of Natural Vision Independent Of The Actual Lighting And 
Atmospheric Conditions; Such That The Safety And Capacity Of Visual Flight Rules

Equivalent Visual Operations – An Electronic Means Provides “Equivalent” Visual References To 
That Of Natural Vision Independent Of The Actual Lighting And Atmospheric Conditions -

 The Safety And Capacity Of Visual Flight Rules (VFR) Operations Can Be Replicated and The Safety And Capacity Of Visual Flight Rules (VFR) Operations Can Be Replicated and 
Improved Upon 

 VFR Operational Procedures Can Be Put Into Effect. 

Atmospheric Conditions; Such That,The Safety And Capacity Of Visual Flight Rules 
(VFR) Operations Can Be Replicated and VFR Operational Procedures Can Be Put 
Into Effect. 

 The Safety And Capacity Of Visual Flight Rules (VFR) Operations Can Be Replicated and 
Improved Upon 

 VFR Operational Procedures Can Be Utilized. 

Unlimited Field‐of‐
Regard

Information

Spatially‐
Integrated
Information Information fo at o
Displays
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NextGen Environment  
• Data-Link Communications: 

Capture the Good Features of Data-CommCapture the Good Features of Data-Comm

Retain / Replicate the Good Features of Radio-Comm

 Create A Party Line Replica When Necessary / Desired Create A Party-Line Replica When Necessary / Desired

04:10 
GS15 GS13 

00:30  04:10
GS15GS13

00:30 
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RTA - 12:40:30z ETA - 12:41:30z  (+0:02) Distance to A: 2000 RTA - 12:40:30z ETA - 12:41:30z  (+0:02) Distance to A: 2000 

Surface Map With Alphanumeric Traffic Listing Surface Map With Traffic and Ownship Intent 



NextGen Environment (2)

10GS

12 GS

Ground Speed 
(boxed)

Command
Speed

Elapsed
Time (boxed)

00:30

03:05
Command
TOA (RTA)

DELTA
>>CHARLIE <<

• 4DT Procedures

Speed

Advanced Surface Display Concept

04:10 00:30  

Taxiway 
Centerline
Guidance

GS15 GS13 
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NextGen Environment (3)

• Delegated Separation Procedures

04:10
GS15GS13 

00:30  
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Enhanced Visual Capabilities
• Wake Visualization

• Other Weather Phenomena

• Airspace, NOTAMS, etc.

• Conflict Detection and Resolution

Ai b C fli W i

Traffic Advisory

Airborne Conflict Warning

Taxiway Conflict Warning
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Summary
• RDT&E Laying Ground Work for “Better Than Visual” Operations

Equivalent Visual Operations

NextGen Communications And Operations

Enhanced Visual Capabilities
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Tomorrow’s Issues

Aircraft Trajectory
Based Operations

Weather Assimilated 
Into Decision-Making

Super Density 
Operations

Equivalent 
Visual Operations

Operations

Only 75 Cat III Runway-Ends at 40 Airports in the US
More Cat III Capability for NextGen? 
> F iliti & E i t C t f $4 2M f Li ht RVR ILS d N Aid

National Aeronautics and Space Administration

> Facilities & Equipment Cost of $4.2M for Lights, RVRs, ILS, and NavAids 
Federal Aviation Administration. (n.d.). GNSS Library – Briefings: Navigation Evolution Update to the RNAV Taskforce. Retrieved January 21, 2008, from 
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/library/briefings/

18IIFD DDS ConOPS Review



75 Cat III Runway-Ends at 40 Airports in the US
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JPDO Timeline 
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