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Regional and Global Capacity Challenges

Where are the greatest problems in 2005?
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Regional and Global Capacity Challenges

Where are the greatest problems - 2025?

Efficient Flight Path 
Management Demands A 
Global Solution
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Key Long-Term Challenges

• Reduce Unit Cost Of ATM

− 3X Current NAS Capacity by 2025 With Current Workforce 

Size

− Eliminate Duplicate Automation System Services

• Efficient Flight Path Management 

− User preferred profiles

− Longer Range Planning With Greater Accuracy 

− Global Sharing Of System Services

• Universal Global Air/Ground Communications
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ATM Layered Model For Longer Range Planning

• Airspace 

− 1-2 year Look-Ahead

• Strategic Flow

− 24 Hour Look-Ahead

• Traffic Flow

− 2 Hour Look-Ahead

• Separation 

− Real-Time

Future Operations Use Longer Range Planning With Increasing EffeFuture Operations Use Longer Range Planning With Increasing Effectivenessctiveness

Separation Management

Strategic Flow Management

Traffic Flow Management
Airspace Management
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Layered ATM Architecture As 

Traffic Increases
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A Future National Airspace System

All stakeholders require CDM, new DSTs & common information sharAll stakeholders require CDM, new DSTs & common information sharing ing ……

Oceanic En RouteEn Route

Departure ArrivalAirlines
TFM

Takeoff Landing

Interactive 
pre-flight and flight 

re-planning

Arrival/Departure
DSTs for sequence

& spacing

Trajectory-based 
exchange &

planning

Increased use 
of  data link

Airline &
ATC exchange 

gate/runway 
preference data

DSTs for
CD, CR,  and flow 

management

Integrated 
strategic

& tactical DSTs

Enhanced A/P
R/W and taxiway

safety nets

A/P DSTs for
Arr/Dep planning,
RW usage, user

preferences

Real-time info
exchange between 

A/C & ground 
DSTs

System-Wide Information Sharing
(Surveillance, trajectory, weather, NAS resources)

Infrastructure Mgt

Increase use of
data link at 

more  airports

High altitude 
sectors & dynamic

re-sectorizing

DST – Decision Support Tools
CDM – Collaborative Decision Making
A/P,A/S – Airport, Airspace
CD, CR – Conflict Detection, Resolution
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Communication
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Other Gov’t (DoD, DOT, etc)

Current ATM Domain Stovepipes
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Terminal

Communication
Interfaces
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Surface

Domain Specific InterfacesDomain Specific Interfaces

• Limited Application
Interoperability

• Domain specific
data

• Domain Specific
Infrastructure

• Non-standard data 
exchange 

• Mostly manual (voice) coordination

• Limited Application
Interoperability

• Domain specific
data

• Domain Specific
Infrastructure

• Little data exchange 
with ATM 

Point-to-point Sensor
Data Distribution

Today’s Stove-Piped Architecture

Communication
Interfaces

Infrastructure

Data

Application
Tools
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A Shift In Architectural Paradigms

Airport

Airline/Aircraft
Other Gov’t 

Oceanic

En Route

TFM

Terminal

Surface

Many PointMany Point--toto--Point InterfacesPoint Interfaces

Airport

Oceanic

En Route

TFM
Terminal

Surface

CDM and Information SharingCDM and Information Sharing
Airline/Aircraft Other Gov’t 

SWIM

FLIGHT AERO

SURV WEATHER

Information Sharing Demands a Network Enabled ApproachInformation Sharing Demands a Network Enabled Approach



Page 9

Harmonize Telecommunications Infrastructure

En Route System LAN

DSTs
Decision

Support Tools

FDP
Flight Data
Processing

SDP
Surv. Data
Processing

WDP
Wx Data

Processing

ARTCC

Legacy Radars (ARSR, ASR)

Legacy ATC Interfacility/Towers

Legacy Airspace Users

TRACONOACC

Oceanic System LAN

DSTs
Decision

Support Tools

FDP
Flight Data
Processing

SDP
Surv. Data
Processing

Legacy Comm. Gateways

SDP
Surv. Data
Processor

Oceanic
Workstns

CGW
Comm

Gateway

DSTs
Decision

Support Tools

Customs
Noise Monitoring

CRUX

ATCSCC

Terminal System LAN

System Wide Information Management

SWIM Enabled Sensors (ARSR, ASR, ADS-B GBT)
TFM-M Data

SWIM Enabled ATC Interfacility/Towers
SWIM Enabled Airspace Users

Weather Data
NOTAMs

Terminal
Workstns

En Route
Workstns

En Route CHIOceanic CHI

Shared Resources

TFM-I
Traffic Flow 
Management
InfrastructureCPDLC

Controller-Pilot
Data Link

Communications

FANS
Data Link

Flow
Mgmt

• Flexibly Replace Ad Hoc Point to Point Circuits With IP Networks
• Eliminate Redundancy Where Practical
• Consolidate Sensors Where Appropriate

Terminal CHI
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Harmonize ATC Application Infrastructure

• Minimize Data Migration By Standardizing
− Automation Platform Workstations
− Core Flight Data Processing
− Core Surveillance Data Processing
− Data Link Communications
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Harmonize Operational Concepts

• Complete Flexibility In Air/Ground Functional Allocation
• Rationalize Decision Support Tools Across Domains
• Maximize Flexibility In Partitioning Airspace
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Services
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SDM
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Management
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Management
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Strategic Flow CHI Traffic Flow  CHI Separation  CHI
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Example Trajectory Service Sharing
ATCSCC (FOMS)
Flight Service Station

ARTCC (FOMS)
Fleet OPS Center

• Some rationale for ownership changes in single trajectory model
− ATCSCC may need trajectories for demand forecasting before airlines are required 

to file flight plans
− Aircraft operators may optimize trajectories in accordance with proprietary 

business rules
− ANSP must check submitted trajectories for conformance with airspace constraints
− ANSP must provide continuously updated trajectories for ATC decision support 

where aircraft are not equipped to do so
− The aircraft maintained trajectories are not available prior to departure
− Not all aircraft will be equipped to share on board trajectories
− It may not be practical to provide all aircraft with enough information for extensive 

profile re-planning en route 

-24 -2 -1 Dep ArrivalHours

TRACON (FOMS)
Flightdeck

Primary Predictor

Amendment Predictor

Ownership
Transfer
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Principal Technical Dependencies

• Gate To Gate Trajectory  Management
− ATM Layered Model
− Air/Ground Functional Re-Allocation
− Comprehensive Definition Of Trajectory QoS Requirements
− NAS-Wide Information Sharing

• Air-Ground Trajectory Exchange
− Reduce Intention Errors
− Reduce Workload For Implementing TMIs
− Enable Finer Grain Control Of NAS

• RNP / RNAV
− Allow More Flexibility In Automatic Tailoring Of Arrivals 
− Supports Use Of Intention Information In Terminal Area 

• Comprehensive Direct Controller-Pilot Communications Over Oceans

• Automatic Surveillance Over Oceans


