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Transformation vision

4-D trajectory-based
management

Simplified airspace design

Precision flightPrecision flight
anywhereanywhere

Precision commonPrecision common
awarenessawareness

Capacity,Capacity,
with safety & efficiencywith safety & efficiency

Flexibility,Flexibility,
with security & economywith security & economy

BenefitsBenefits
•• $10$10--30B/yr global savings30B/yr global savings
•• Economic stimulusEconomic stimulus
•• Threat deterrenceThreat deterrence
•• Accident reductionAccident reduction
•• Global interoperabilityGlobal interoperability

Network-enabled ATM

Integrated systemsIntegrated systems
•• OperationsOperations
•• EvolutionEvolution
•• GrowthGrowth

Satellite-enhanced CNS

System wide information
management
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Performance-based Operations Framework
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Flight
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Flight
Management
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Management

Flow
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System Wide
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Flight objects, Weather, NAS status, Resource allocations, Messages

Navigation

Aircraft and system states

Weather Services
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SWIM is—
• Data dictionary
• Messaging
• Info services
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Control by Exception
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Continuous Descent Approaches
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Tailored Arrivals
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ILS

RNP

Closely Spaced Parallel
Approaches & Reduced

Inter-Arrival Spacing

RNP Provides Full
Path Definition

Low RNP Missed
Approach Paths

Low RNP
Departure Paths

Reduced / Eliminated ILS
Critical Areas

ILS

R7

RNP Path Options

GLS

Nationally Integrated,
Automated Air Traffic System

and Management Tools

Constant Descent Paths
from Top of Descent

Terminal Area Airspace Operations

Communications: Voice/Digital

Navigation: Ground based

Surveillance: Ground based

ATM: Facility Level
Integration

Digital/Data Link
w/Internet Protocol

Satellite Based

Ground/Airplane
Based Surveillance

Nationally Integrated,
Automated System

Surveillance
Air to Air

Surveillance
Air to Ground
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What Is NCO?

Network Centric Operations are system functions
created by webs of swift information interconnections

among physically disparate entities

Network Centric Operations are system functions
created by webs of swift information interconnections

among physically disparate entities

…yielding “emergent” behaviors that are transformational…yielding “emergent” behaviors that are transformational

Synchrony of detail
Data, Information, Knowledge

+ Geographic in scope
Coherence

at large scale
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SWIM and Network Enabled Operations
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System-wide information
management (SWIM)

ATM Global
Transformation

Decision support
& automation

4D trajectories

Simplified & dynamic
airspace
Today Future



13

Phantom Works | Boeing Commercial Airplanes

July 2006


