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Program Hi

erachy

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

o
»

Flight Deck Systems That Improve Safety

Research Level 3 — Multi-Disciplinary Solution Concepts

Robust Automation-Human Displays and
Systems Decision Support

Research Level 2 — Discipline-Specific Research

Technologies/Capabilities

Operator Performance Enabling Avionics

SpasN/Siuswalinbay

Design Tools

Research Level 1 — Foundational Knowledge

Operator Characterization
and Modeling

Sensing, Signal .
Processing, and Hazard hf#ggrgggg
Characterizations

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

A A

[ “Better-Than-Visual” }

> Develop Concepts
> Create T&E Capability

> Modify and/or Develop
Interface Technology

Prototyping

T

Disseminate Guidelines
Requirements
Plan Next Phases

» Develop / Refine Assessment
Tools

» Develop / Refine Crew-Vehicle
Interface Requirements

» Develop / Refine Technology
Requirements
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Evaluations

> Evaluate Concepts
» Use Methodologies
» Analyze Data

» Derive Conclusions
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ConOPS Assumptions

Application Domain: Terminal Maneuvering Area But Concepts May Apply Across Flight
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
| Descent and Approach

proach |
'Key Ground Infrastructure ~ Avionics
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Landing, Taxi, Arrival

Push Back, Taxi, and Departure
‘Key Ground Infrastructure ~ Avionics




Comparative
Analysis For
IIFD DDS
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NextGen “Baseline”
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Better Than Visual Operational Capabillity

Equivalent Visual Operations

* VFR-Like Operations:
1) Self-Navigation
2) See-to-Follow / See-and-Avoid
3) Self-Separation
- Obstacles
- Traffic
- Terrain
* In All Weather and Visibility Conditions

Constraints:

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

Enhanced Visual Cap.

» Wake
» Other Wx Phenomenology
* Airspace, Notams, etc.
* CD&R in TMA, Including:
- Blunder Detection

National Aeronautics and Space Administration

NextGen Environment

» Datalink Communications
* TBOs
- RTAs
- Sequenced and Spaced
- 4D Surface Ops

\4

"Better than Visual’
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Enabling Technology -

Comprehensive High Integrity Information Processing

On-Board
Databases

!

Aircraft State |
Data - I
| Displays
* Integrity
On-board * Integration
e
Ext. Sensors e Fusion
» Extraction F

Data-Link * Culling Decision Support Functions

. e
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
Improved Upon
» VFR Operational Procedures Can Be Utilized.

Unlimited Field-of- Spatially-
Regard Integrated
Information Information
Displays

Minimal Clutter / No Display Minification
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Data-Link Communications:

YT Tl

Capture the Good Features of Data-Comm

Retain / Replicate the Good Features of Radio-Comm

» Create A Party-Line Replica When Necessary / Desired
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NextGen Environment (2)

Ground Speed
(boxed)

Command

ADT Procedures

Advanced Surface Display Concept
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00:00:03
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Elapsed
Time (boxed)

Command
TOA (RTA)

Taxiway
Centerline
Guidance




Delegated Separation Procedures
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Wake Visualization
Other Weather Phenomena
Airspace, NOTAMS, etc.

Conflict Detection and Resolution

Airborne Conflict Warning
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Taxiway Conflict Warning

Traffic Advisory

COURSE H

Tralfic Departing 10
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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

Next Generation Air Transpnrtatmn System (NextGen)

Alrcraft Trajectory
Based Operations

Weather Assimilated
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Equivalent
Visual Operations

Only 75 Cat 1l Runway Ends at 40 Alrports in the US
More Cat Il Capability for NextGen?
> 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/
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/5 Cat Ill Runway-Ends at 40 Airports in the US
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JPDO Timeline

u
EPOCH 1 - ;
_ _ \ : Past NASA Contributions
Core Technologies, Capabilities & Systems Engineering B e T e
Develop FY06 -11 Implement FY10 -15 « Chexmons and ofher nosse reducion technolagies
» Compiete R&D eadngtomid  -tem = MNoie propagation took
+ Confinue R&D fnat address bng -tem NesdtGen chalienges » Traffc Management Advisor .
» Develop & implement known & new procedures, infrastucture, tech nologies + Multi -Center Traffic Management Advisor
» Develp NextGen systems ntegration plan for mid -term transition to NextGen + Surface Management System
= Compiete infrastucture and systems enghesng for mid -term + ACES — ATM analysis foal
N , \ * Synthelc vision
* Diagnoetic and some prognostc
it o ey ot EPOCH 2 N 11
+ System Level Design, Analysis and ‘ Mid-term Transition to NextGen
Simuiaiion Took
» \ehicke Heakh Systems
. Resiient Aicrft Contoe — recover -' « Arcrafi equipped forthemid  {emn & upgradeable to MextGen tamet
from upset » Delver NexiGen sanvices & capabiifies acmes domans
» Nose propagaion methods + Compiete “hand " infrastructure — aiports, runway's, terminals, securty
» Emissions/perfomance precichon * Management & operating models support transition to NextGen and
methods bﬂg -term sustanabiy
™
+ Safe and Efficient Suface Cperaiions EPOCH 3 \
: E;';‘:n'ii‘ﬁ;e E‘Emmﬁm | NextGen Solutions Fully integrated and Operating
 neoirt e e [Coewmrma woemenrva 25|
+ 40 Tragctony Operations . . P . .
+ Airspace Super Densty Cperations 2\ rwlmmmdﬁensdmsmehn? niegrated & operating across air
+ Trafic Flow Management i , e ,
+ Unconventonal Aframe Configurations |+ Senvices menaged & operating 1 ways iat achieve
+ Low-boom, b -trag SUpersonic confgurmiians transfomational outcomes acmes ar franspontaion system
Fuly prognestic safety analysis capakities \
Current & Future NASA Research
Fig. 1b: JPDO Timeline with NASA research overlay
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