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WTT – Working Together Team

MOM – Measures of Mission

MOE – Measures of Effectiveness

MOP – Measures of Performance
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Safety MOEs

Minimize
Loss of Life

Minimize Facility
Damage

Minimize Aircraft
Damage

Maximize
Safety

Minimize the loss of life, damage to aircraft or damage to facilities 
due to unintentional design flaws or operational failures of the system 

Security MOEs

Minimize
Loss of Life

Minimize Facility
Damage

Minimize Aircraft
Damage

Minimize Loss
of Intellectual

Property

Maximize
Security

Minimize the loss of life, aircraft damage, facilities damage
and loss of intellectual property due to intentional or  unauthorized access
to the system.

Affordability MOEs

Air Traffic Airport
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User
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Training
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Service
Provider

User
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Affordability

Minimize the costs associated with implementing
and operating the ATM System.

Global Interoperability MOEs

Equipage
Training

Minimize
Incremental

Costs of
Int'l Ops

Phraseology Procedures

Maximize Safety
of International

Ops

Maximize
Global Access

Global
Interoperability

Capability of components and services in the GNAS to exist or
function in the same environment.

Minimize costs and safety impact of flying internationally.

Measures of Effectiveness  -- Used to Evaluate Benefits

Capacity MOEs

Delay Access Predictability Flexibility Efficiency

Capacity

Provide capacity to meet the projected traffic growth for twenty years 

Our Operational Concept Is “Capacity Driven”
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Focus is …..    IFR Flight and Core ATM
Services

VFR Flight
Services

IFR Flight
Services

Support
Services

Auxiliary ATM
Services

Core ATM
Services

•  Homeland Security
•  National Defense
•  Law Enforcement

•  Air-Ground Communications
•  Navigation
•  Landing Guidance
•  Surveillance
•  Weather
•  Facilities Status
•  Inter-facilities Communications
•  Airport Operations
•  Search & Rescue

•  Manage Airspace
•  Manage Congestion/Flow
•  Manage Traffic
•  Manage Separation
•  Manage Information
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Separation Management
Concept

TRAFFIC
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PLANNING HORIZON
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Terminal Area
Radar Vectoring

Procedural
Control

Free
Flight *

En Route
Radar
Control

Strategic
Concepts

 * Free Flight:
1.  The ability to operate without a flight plan, except where flow restrictions may be imposed
2.  The ability to operate without constraints, given suitable traffic densities
3.  The Provision of Airplane-Based Separation Assurance

1,2

3
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Capacity Increasing Concept Impact on
Causes of Delay

VMC
Minor Impact

MVMC
Large Impact

IMC
Medium Impact

Convective 
Weather

Minor Impact

Other

Medium Impact

Enroute 
Volume

Medium Impact
-Weather effects not already captured
   (e.g. snow removal after storms)
 -Air Traffic Control equipment problems
 -Airline operation problems
 -Propagation effects of weather delay

}

VMC – Visual Meteorological Conditions
MVMC – Marginal Visual Meteorological Conditions
IMC – Instrument Meteorological Conditions
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Manage
Information

ATM Operational Concept Functions

Manage = Monitor, Assess, Plan, and Execute

Air Traffic Domain Core Responsibilities

Manage 
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Typical Airspace Operator Responsibilities
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Rescue

Training

ATM Ancillary Responsibilities
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•Collision Avoidance
•Clearance
Compliance or Reject

Aircraft

• Issue Clearances
•Conflict Avoidance
•Separation Planning
and Maintenance

•Monitor Clearance
Compliance

Radar Controller
•Monitor Sector
Boundary Traffic

•Predict Conflict
• Identify Traffic
Complexity

Data Controller

•Detect and “Fix”
Traffic Overloads

•Collect Data
•Handle Dynamic
Weather Situations

Facility TMU
•Monitor Workload
•Collect Data

Area
Supervisor

•Flow Planning
_System demand-capacity
imbalances, incl. wx impact
_User operational preferences

•Flow Replanning
•Flow Monitoring

Other
Controllers

Current ATM Roles

• Regulatory
• Defining airspace boundaries
•Technical performance
requirements
• Strategic national capacity

National Airspace Manager
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Manage Separation in 2020  -- Sub Functions
& Benefits
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•Improved information (aircraft
state and intent) and technology
allows aircraft separation
distances to be closer to
established standards

•Collision avoidance
responsibility resides
in the aircraft

•Controller workload
complexity managed through
automated conformance
monitoring

•Separation
responsibility in the A/C
for IMC approaches
under certain
conditions

•Trajectory based
conflict prediction
on the ground
provides 60 minute
look-ahead
separation
assurance
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Interoperability: Strategic and Tactical Domains

Different Goals lead
 to Decision Conflict

Using decision spaces and stability analysis we identify the
goal driven interactions that define system communications
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Trade Study Examples

•Planning Time Vs Predictability
•Looks at how far into the future the plan can be expected to be
stable

•Impacts how far into the future trajectories are computed, how
often the plan is recomputed, etc.

•Ground vs Air
•Looks at what subfunctions are allocated to the agent in the air vs
the agent on the ground

•Impacts workload and cost of airborne and ground agents

•Human vs Machine

•Looks at  workload and performance variables to decide which
subfunctions are better done with humans vs added automation
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ATM - Air Transportation Capacity Contract
Increasing Surface Concept

ID Activity/Task

1290 Phase One - Base Period

1291 Technical Interchange Meetings (TIMs)

1292 VAMS TIM(Materials)

1293 TIM #2 for Base Period

1295 Monthly Reports on Technical Progress

1317 Development/Reporting

1318 Develop Plan for Air Transportation Capacity Increasing Concept

1319 Project Planning

1322 Concept Element Definition 

1329 Concept Analysis

1330 Concept Selection

1333 Final Report Documentation

1334 Delivery/Acceptance of Reports

1336 Scenarios for Air Transportation Capacity-Increasing Concept

1338 Air Transportation Capacity-Increasing Concept 

1341 Interim Patent Report
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