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Outline of Presentation

• Blending objectives
• Concepts to be blended
• The mapping process
• Proposed blending approach
• Planned assessments
• Blended concept roadmaps
• Managing the blending process
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Blending Objectives

The stated VAMS objective has been to:

“ . . . produce a reasonable set of revolutionary 
but maturing capacity-increasing concepts that 
are successively blended into…beneficial, NAS 
system-level unified capacity-increasing 
concept(s).”
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Background

• You’ve just seen presentations on individual 
VAMS concepts

• Each concept has:
– Detailed description and documentation emphasizing “core 

ideas”
– Self-assessments, some “local” rather than “national”, using 

concept developers’ models
– Self-assessments using ACES
– Description of NAS impacts
– Roadmaps

• There are many useful documents and findings 
that we can use in the blending process
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taxi

landing

climb descent

taxi

takeoff

gate gate

Cruise

Surface

Transition

Overview of VAMS Concepts

NASA LaRC/ARCNASA LaRC/ARC -- Dist. Air GroundDist. Air Ground
NASA ARC NASA ARC -- Advanced Airspace ConceptAdvanced Airspace Concept

NASANASA LaRCLaRC -- Wake AvoidanceWake Avoidance
Raytheon Raytheon -- Terminal Area ConceptTerminal Area Concept

MetronMetron -- Surface  Traffic AutomationSurface  Traffic Automation
Optimal SynthesisOptimal Synthesis -- Surface Operation AutomationSurface Operation Automation

MetronMetron -- WeatherWeather
SeagullSeagull -- Massive PTPMassive PTP
NASA ARCNASA ARC -- SystemSystem--wide wide 
OptimizationOptimization

System-level
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The Blending Challenge

• Concept developers have independently developed eight 
different concepts, each covering one or more domains
– This has been by design to encourage concept developers to pursue 

their concepts independently
– Blending, although planned from the beginning, did not constrain the 

concept developers’ activities
• Now, must formulate a synthesized concept (or alternative 

concepts) combining these individual concepts
• Major Challenges:

– How to integrate the individual concepts into one or more functional, 
synthesized, NAS-wide concept(s)

– How to measure the potential capacity-increasing benefits of the 
synthesized NAS-wide concept(s)
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The Mapping Process

• A functional model was utilized
– It includes all the desired functionality of a future system-wide NAS 

concept
– Referred to as the Government Furnished Information-Functional 

Model (GFI-FM)
• Bases for GFI-FM 

– RTCA Concept of Operations (CONOPS)
– FAA’s Air Traffic Services Concept of Operations for the National 

Airspace System in 2005 – Narrative, and its Addendum (FAA2005)
– FAA National Airspace System Architecture, Version 4.0
– NASA Concept Definition of Distributed Air/Ground Traffic 

Management (DAG-TM)
– And other FAA, RTCA, NASA descriptions of future concepts of ATM

operation
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The VAMS GFI Functional Model 
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Airport                         Airport                    Airspace                     Rules                      Airport                             NAS
Landside               Terminal, Cargo,                Infrastructure                     &                                  Airside                     Management
Functions            Security Functions                  Functions                 Procedures                         Functions          

Ground Derived Weather

Aircraft 
Control & 
Advisory

Control 
Commands

Flight Crew 
Conflict 
Mgmt

A/C 
Positions, 
Wx Data, 
Conflict 
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Clearances 
Advisories

ATC Control 
& Advisory
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Flight 
Plans

ATSP Planning & 
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ATC Flow 
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Dependent Aircraft Surveillance Data

ATC
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Flight 
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Flight Deck
Planning  &
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Aircraft 
Vehicle

Approved   Flight 
Plans

AOC Planning & Collaboration

Flight Plans, User Requests, ATC Collaboration Dispatchers
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Surveillance Data

AOC Flow 
Management

Independent Surveillance (primary and secondary)

Position (to Dependent Surveillance (ADS))

Ground Derived Wx data

N
av

ig
at

io
n 

   
  

A i
r -

to
-A

ir 
S

ur
ve

ill
an

ce
 &

 C
om

m

Other A/C Positions (from TIS-B)

Winds and Disturbances

GFI ATS FM 
v1.3
8/3/04

Conflict Management,
Control & Advisory

Flow 
Management

Comm, Nav, 
Surveillance, Wx
Infrastructure

DoD, Law Enforcement,
S&R, Space, UAV

System Operators

Planning &
Collaboration

Conflict Management,
Control & Advisory

Flow 
Management

Comm, Nav, 
Surveillance, Wx
Infrastructure

DoD, Law Enforcement,
S&R, Space, UAV

System Operators

Planning &
Collaboration

TIS

A/C State

Wx Info

Air Derived Wx Data

Crew Inputs
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GFI Functional Model Hierarchy

Air Transportation 
System Functions

Planning 
& Collaboration

Flow 
Management

Conflict Management, 
Control &
Advisory

CNS and
Weather Infrastructure DoD, UAV, 

Space, LE, S&R

1.1  AOC
1.2  ATC
1.3 Flight Deck
1.4 Supporting

2.1 ATC
2.2 AOC
2.3 Supporting

3.1 Conflict Mgmt
3.2 Traffic Control
3.3 Traffic Advisory 
3.4 Aircraft Control
3.5 Supporting

4.1 Communications
4.2 Navigation
4.3 Surveillance
4.4 Weather

5.1 Airport Landside 
5.2 Airport Terminal
5.3 Cargo
5.4 Security
5.5 Airspace
5.6 Rules & Procedures
5.7 Airport Airside
5.8 Aircraft 
5.9 NAS Management
5.10 Facilities

6.1 Surveillance
6.2 Navigation
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The Mapping Process (continued)

• Purpose: to functionally decompose each concept 
and map it to the GFI-FM Hierarchy

• The GFI-FM was used to map FAA's OEP Version 5 
into its functional capabilities
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Sample of AAC Decomposition 

Organized by Concept Capability 
AAC Statements - Raw Data

AAC Requirements Based on"Transforming the NAS:  The Next Generation Air Traffic Control System"  
NASA TP-2004-212828, June 2004  

Mapped to ATS/GFI 
Requirement #

1 •            computer logic on the ground monitors aircraft separations and uplinks modified trajectories 
when potential conflicts between aircraft develop.  3.1

2 •            downlink requests for trajectory changes to the ground system 1.3.2

3 •            requests are revised by the ground system only as necessary to eliminate possible conflicts and 
to comply with other control system restrictions 3.1

4 •            A separation-assurance system, which activates in the event of a failure in the primary ground-
based system, is an essential element of the AAC. 3.1.7

5 •            automate separation monitoring and control and to use an air-ground data link to send 
trajectories and clearances directly between ground-based and airborne systems. 

3.1.8
3.4.1
4.1.2

6 •            Aircraft in the sector will be able to request and receive trajectory changes concurrently, since 
the ground-based computer logic ensures that all uplinked trajectories will be mutually conflict-free

3.4.1
4.1.3
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Sample of AAC Decomposition 
Organized by GFI-FM Function

ATS Functional and Environmental 
Requirements (Based on GFI Model 

Version 1.3, Aug 3, 2004)

ACES Functional and Environmental 
Capabilities  (Based on Build 2 SSDD and 

Build 3 Description V2.pdf)

AAC Requirements Based on"Transforming the NAS:  The Next 
Generation Air Traffic Control System"  NASA TP-2004-212828, 
June 2004  

3. Conflict Management, Traffic and Aircraft Control and 
Advisory Functions  No Controller in the loop control capability  11.  autonomous (controller-independent) control processes 

3.1. Conflict Management Functions

3.1.1  Provide advisories on conflicts between aircraft and 
restricted airspace, other aircraft, surface vehicles, 
terrain, and hazardous weather 

ACES creates aircraft to aircraft conflict lists. and low 
fidelity CD&R -  AAC provides higher fidelity CD&R

  conflict detection function, which periodically performs a conflict search of all aircraft operating in the 
airspace controlled by the system
 generate a strategic resolution trajectory that is conflict- free and that also meets other traffic 
management constraints

3.1.2  Drive situation displays and generate conflict alerts 
for pilots, controllers, or both Information goes to ATC  agent- No pilot agent Not Required for AAC Evaluation

3.1.3  Accommodate airborne conflict resolution in ground 
based conflict probes No flight deck agent Not Required for AAC Evaluation

3.1.4  Perform ground monitoring when cockpits perform 
self separation Can be accomplished implicitly Not Required for AAC Evaluation

3.1.5  Provide separation from wake vortices New terminal model will acccomplish this Not Required for AAC Evaluation
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The Mapping Process (concluded)

• Provides a common framework for:
– Describing each concept
– Identifying gaps, overlaps, and incompatibilities among 

concepts
– Describing the functional requirements for a synthesized 

NASA-wide concept
– Defining and documenting alterative synthesized NAS-wide 

concepts
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Blending Overview

• Blending is a subjective process involving expert 
judgment supported by corroborating analyses
– Bulk of blending will be done by teams of concept developers 

and subject matter experts
– Initially, blending will be done by domain and will involve 

concept developers whose concepts overlap in that domain. 

• Have developed a draft Concept Blending Plan 
that:
– Defines process and steps to be followed
– Defines roles and responsibilities
– Anticipates required resources and schedule
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Blending Approach

• Build upon concept developers’ knowledge of 
concepts and self-assessments

• Define Teams of concept developers, blending 
architects, and VAMS Project staff to:
– Resolve gaps and overlaps
– Formulate candidate synthesized concepts 
– Perform detailed synthesis and assessment of promising 

alternatives to select final synthesized concept(s)
– Prepare operational and technology roadmaps to develop 

and implement concept(s)
– Document final synthesized concept(s)
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Concept Domain Overlap Chart
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Surface Functional Overlap Chart
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Potential Overlaps at Core Idea Level 
SWO Metron Wx PTP AAC TACEC Metron Surface SOAR WVAS 

(focus is on 
planning optimal 
routes - origin to 
destination)

 (focus is weather 
avoidance - terminal & en 
route)

 (focus is on high 
degrees of 
automation - regional 
airport concept)

(focus is En Route 
with Possible 
Terminal 
Application)

(focus on Approach/Departure 
Wake Vortex, close parallels - 
true concept focus is on very 
closely spaced parallels) 

(focus is surface with 
integration of terminal 
and en route TFM)

(focus is surface and 
flight deck surface 
management )

(focus is on reduced 
longitudinal wake 
vortex spacing)

Terminal overlaps 
with TACEC and 
Metron Surface

Wx Avoidance with 
Metron

Terminal overlaps with Metron 
and PTP

Terminal overlaps with 
TACEC and PTP

Overlap with Metron 
and TACEC Surface 
Automation

En Route Automation 
overlap with AAC Potential overlap with WVAS

Potential overlap with 
SOAR

Overlap with Metron, 
TACEC and SOAR 
Surface Automation

Neighboring 
Optimal Wind 
Routing (NOWR)

Flexible Traffic 
Management around 
Weather Constraints

Auxillary Airport ATM; 
Enhanced Major 
Airports ATM

Automated 
Trajectory Server 
(ATS) including 
weather avoidance

Flight Corridors to very closely 
spaced parallel runways Automated Surface 

Traffic Clearances and 
Monitoring:

STM automation 
(GO-SAFE)

Monitoring for wake 
vortices

Conflict 
deconfliction for 
flight plans

Coupled Weather and 
Traffic Prediction

Expanded Terminal 
Area Automation TSAFE

Staged 4D conflict-free 
trajectories to flight corridors Collaborative, Surface-

Wide Planning:

flight-deck automation 
system 
(FARGO)

Sensor data dusing; 
terminal Wx predictor;  
wake predictor

Situation Awareness, 
Coordination, and 
Information Distribution

Advanced En route 
ATM automation

Automated 
Trajectory Server 
(ATS) 

CAT3 LAAS enabled Autoland Enhanced Interaction 
Between Surface and 
NAS Traffic 
Management:

Integrated Operations 
(GO-SAFE & FARGO)

Wake hazard 
computation; safety 
monitor

Advanced TFM 
Automation

Work with VAMS Surface 
Domain Developers to optimize 
surface movement

Flight Deck display; 
Controller Tool

Fleet Operator 
Automation - expanded 
ground operations

Reducing Wake Vortex 
longitudinal separation 
constraints

Flight Deck Automation 
- Advanced Avionics

Potential Overlaps

Core Ideas

Potential overlap with 
TACECNo Overlap Weather avoidance  

overlap with AAC ATS overlap with 
PTP Overlap with Metron, PTP and 

SOAR Surface Automation

Overlap with PTP, 
SOAR and TACEC 
Surface automation

Potential overlap 
with PTP



19

VA
M

S 
–

Te
ch

ni
ca

l I
nt

er
ch

an
ge

 M
ee

tin
g 

#5
, M

ar
ch

 8
-9

, 2
00

5
Sample Domain G&O

Spreadsheet by Function
Sample of Surface Domain Overlaps Spreadsheet Applicable Core 

Ideas by Domain

GFI Functional Model (Level 2) Surface

Automated Surface Traffic 
Control; Terminal Area-
wide Planning; Improved 
NAS Integration

STM Automation
Auxillary Airport ATM;  
Advanced TFM 
Automation; Fleet Operator 
Automation

1. Planning and Collaboration - Users plan, replan, prepare, file, and modify flight plans in collaboration with 
ATC.

1.1. AOC/Ramp Control Planning and Collaboration Functions
This function is  sparsely treated by the CDs in particular Ramp control.  The AOC 
role is not clearly defined but is implicitly contained in the concepts. This 
represents a potential gap in the overall surface concept.  We should examine the 
concepts that treat this function to see if it can fill this potential gap. Flexible Traffic 

Management around 
Weather Constraints; 
Coupled Weather and 
Traffic Prediction; Situation 
Awareness, Coordination, 
and Information Distribution

Color 
Legend

PTP

TACEC

Metron S

SOAR

SWO

WVAS
Metron Wx
AAC
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Blending Process Workflow 

Diagram and Tasks

May require 
domain level 
assessments

1. Select Domain

Concept Domain 
Overlap (Chart) 

Domain 2. Select 
Function

Concept Functional 
Overlap by Domain 
(Chart)

Function 3. Select Domain 
Blending Team

Team 4. Analyze Gaps 
& Overlaps

Domain G&O by 
Function 
(Spreadsheet)

Functional 
G&O

5. Resolve Gaps & 
Overlaps

Document Rationale 
for G&O Resolution

6. Formulate 
Functional Concept(s)

Resolved 
G&O

7. Functions 
Complete

?

Functional 
Concept(s)

No

Yes

8. Integrate 
Across Functions

10. Document 
Domain Concept(s)

Domain Concept(s)

11. Domains 
Complete

?

No

Yes

13. Integrate 
Across Domains

16. Document System-
Wide Concept(s)

System-Wide Concept(s)

Mapped Domain 
Concept(s)

Mapped System -
Wide Concept(s)

9. Map Domain 
Concept(s)

14. Map System-
Wide Concept(s)

May require 
system-wide 
assessments

ACES 
Capabilities
by Domain 

(Spread-
sheets)

Augment Team 
as Required

Team

12. Select System-
wide Blending Team

Augment 
Team as 
Required

Documented System-
Wide Concept(s)

18. Review/Analyze 
Final Assessments

15. Develop Op. & 
Tech. Roadmaps

17. Recommend 
Tests of Robustness

Roadmaps for System-
Wide Concept(s)

May require 
functional level 
assessments

Documented 
Domain Concept(s)

19. Update Mapping 
& Documentation

20. Prepare Final 
Reports of Concepts

Final Experiment 
Design

Refined Concepts & 
Assessment Results
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Initiate Formulation of Domain Concept(s)Initiate Formulation of Domain Concept(s)

May require 
domain level 
assessments

1. Select Domain

Concept Domain 
Overlap (Chart) 

Domain 2. Select 
Function

Concept Functional 
Overlap by Domain 
(Chart)

Function 3. Select Domain 
Blending Team

Team 4. Analyze Gaps 
& Overlaps

Domain G&O by 
Function 
(Spreadsheet)

Functional 
G&O

5. Resolve Gaps & 
Overlaps

Document Rationale 
for G&O Resolution

6. Formulate 
Functional Concept(s)

Resolved 
G&O

7. Functions 
Complete

?

Functional 
Concept(s)

No

Yes

8. Integrate 
Across Functions

10. Document 
Domain Concept(s)

Domain Concept(s)

11. Domains 
Complete

?

No

Yes

13. Integrate 
Across Domains

16. Document System-
Wide Concept(s)

System-Wide Concept(s)

Mapped Domain 
Concept(s)

Mapped System -
Wide Concept(s)

9. Map Domain 
Concept(s)

14. Map System-
Wide Concept(s)

May require 
system-wide 
assessments

ACES 
Capabilities
by Domain 

(Spread-
sheets)

Augment Team 
as Required

Team

12. Select System-
wide Blending Team

Augment 
Team as 
Required

Documented System-
Wide Concept(s)

18. Conduct/Analyze 
Final Assessments

15. Develop Op. & 
Tech. Roadmaps

17. Recommend 
Tests of Robustness

Roadmaps for System-
Wide Concept(s)

May require 
functional level 
assessments

Documented 
Domain Concept(s)

19. Update Mapping 
& Documentation

20. Produce Final 
Reports of Concepts

Final Experiment 
Design

Refined Concepts & 
Assessment Results

Initiate Formulation of Domain
Concept(s)
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Complete Formulation of Domain Concept(s)Complete Formulation of Domain Concept(s)

May require 
domain level 
assessments

1. Select Domain

Concept Domain 
Overlap (Chart) 

Domain 2. Select 
Function

Concept Functional 
Overlap by Domain 
(Chart)

Function 3. Select Domain 
Blending Team

Team 4. Analyze Gaps 
& Overlaps

Domain G&O by 
Function 
(Spreadsheet)

Functional 
G&O

5. Resolve Gaps & 
Overlaps

Document Rationale 
for G&O Resolution

6. Formulate 
Functional Concept(s)

Resolved 
G&O

7. Functions 
Complete

?

Functional 
Concept(s)

No

Yes

8. Integrate 
Across Functions

10. Document 
Domain Concept(s)

Domain Concept(s)

11. Domains 
Complete

?

No

Yes

13. Integrate 
Across Domains

16. Document System-
Wide Concept(s)

System-Wide Concept(s)

Mapped Domain 
Concept(s)

Mapped System -
Wide Concept(s)

9. Map Domain 
Concept(s)

14. Map System-
Wide Concept(s)

May require 
system-wide 
assessments

ACES 
Capabilities
by Domain 

(Spread-
sheets)

Augment Team 
as Required

Team

12. Select System-
wide Blending Team

Augment 
Team as 
Required

Documented System-
Wide Concept(s)

18. Conduct/Analyze 
Final Assessments

15. Develop Op. & 
Tech. Roadmaps

17. Recommend 
Tests of Robustness

Roadmaps for System-
Wide Concept(s)

May require 
functional level 
assessments

Documented 
Domain Concept(s)

19. Update Mapping 
& Documentation

20. Produce Final 
Reports of Concepts

Final Experiment 
Design

Refined Concepts & 
Assessment Results

Complete Formulation of Domain
Concept(s)
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Formulate SystemFormulate System--Wide Concept(s)Wide Concept(s)

May require 
domain level 
assessments

1. Select Domain

Concept Domain 
Overlap (Chart) 

Domain 2. Select 
Function

Concept Functional 
Overlap by Domain 
(Chart)

Function 3. Select Domain 
Blending Team

Team 4. Analyze Gaps 
& Overlaps

Domain G&O by 
Function 
(Spreadsheet)

Functional 
G&O

5. Resolve Gaps & 
Overlaps

Document Rationale 
for G&O Resolution

6. Formulate 
Functional Concept(s)

Resolved 
G&O

7. Functions 
Complete

?

Functional 
Concept(s)

No

Yes

8. Integrate 
Across Functions

10. Document 
Domain Concept(s)

Domain Concept(s)

11. Domains 
Complete

?

No

Yes

13. Integrate 
Across Domains

16. Document System-
Wide Concept(s)

System-Wide Concept(s)

Mapped Domain 
Concept(s)

Mapped System -
Wide Concept(s)

9. Map Domain 
Concept(s)

14. Map System-
Wide Concept(s)

May require 
system-wide 
assessments

ACES 
Capabilities
by Domain 
(Spread-
sheets)

Augment Team 
as Required

Team

12. Select System-
wide Blending Team

Augment 
Team as 
Required

Documented System-
Wide Concept(s)

18. Conduct/Analyze 
Final Assessments

15. Develop Op. & 
Tech. Roadmaps

17. Recommend 
Tests of Robustness

Roadmaps for System-
Wide Concept(s)

May require 
functional level 
assessments

Documented 
Domain Concept(s)

19. Update Mapping 
& Documentation

20. Produce Final 
Reports of Concepts

Final Experiment 
Design

Refined Concepts & 
Assessment Results

Formulate System-Wide 
Concept(s)
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Produce Final SystemProduce Final System--Wide Concept(s)Wide Concept(s)

May require 
domain level 
assessments

1. Select Domain

Concept Domain 
Overlap (Chart) 

Domain 2. Select 
Function

Concept Functional 
Overlap by Domain 
(Chart)

Function 3. Select Domain 
Blending Team

Team 4. Analyze Gaps 
& Overlaps

Domain G&O by 
Function 
(Spreadsheet)

Functional 
G&O

5. Resolve Gaps & 
Overlaps

Document Rationale 
for G&O Resolution

6. Formulate 
Functional Concept(s)

Resolved 
G&O

7. Functions 
Complete

?

Functional 
Concept(s)

No

Yes

8. Integrate 
Across Functions

10. Document 
Domain Concept(s)

Domain Concept(s)

11. Domains 
Complete

?

No

Yes

13. Integrate 
Across Domains

16. Document System-
Wide Concept(s)

System-Wide Concept(s)

Mapped Domain 
Concept(s)

Mapped System -
Wide Concept(s)

9. Map Domain 
Concept(s)

14. Map System-
Wide Concept(s)

May require 
system-wide 
assessments

ACES 
Capabilities
by Domain 

(Spread-
sheets)

Augment Team 
as Required

Team

12. Select System-
wide Blending Team

Augment 
Team as 
Required

Documented System-
Wide Concept(s)

18. Conduct/Analyze 
Final Assessments

15. Develop Op. & 
Tech. Roadmaps

17. Recommend 
Tests of Robustness

Roadmaps for System-
Wide Concept(s)

May require 
functional level 
assessments

Documented 
Domain Concept(s)

19. Update Mapping 
& Documentation

20. Produce Final 
Reports of Concepts

Final Experiment 
Design

Refined Concepts & 
Assessment Results

Produce Final System-Wide
Concept(s)



25

VA
M

S 
–

Te
ch

ni
ca

l I
nt

er
ch

an
ge

 M
ee

tin
g 

#5
, M

ar
ch

 8
-9

, 2
00

5

Assessments of Blended Concepts

• Assessments will be conducted at several stages 
in the blending process

• A variety of analysis techniques will be available
– Ranging from analytical models to ACES
– Many of the concept developers have developed their own 

models and have used ACES in their self-assessments

• Four potential types of assessments have been 
defined – see table on following slide
– Must make effective use of limited resources
– Need adequate coverage for annualizing certain results



26

VA
M

S 
–

Te
ch

ni
ca

l I
nt

er
ch

an
ge

 M
ee

tin
g 

#5
, M

ar
ch

 8
-9

, 2
00

5

Potential Types of Assessments
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Blended Concept Roadmaps

• Purpose of Roadmaps
– Present graphic implementation paths for the capacity-increasing 

concepts
– Provide decision makers at FAA and NASA with the information they 

need to set goals and priorities for future R&D) programs
– Define the effects of the concepts on the NAS infrastructure and

architecture
• Different Types of Roadmaps

– Available VAMS Concept Developer Roadmaps *
– Operational Roadmap *
– Technology/Standards Roadmap *
– Infrastructure Roadmap
– Policy Roadmap
– Service Roadmap
– Functional Roadmap
________________________
* Recommended roadmaps for the blended concepts
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5 2002                    2005                                    2010                                      2015                2020                                      2025

Advanced Trajectory Datalink

Collaborative Flight Planning

Weather Rerouting

Consensus Standard FMS Compliance• • • •
Dynamic Super Sectors•

Design    Evaluation   ••Design    Evaluation   ••
Design    Evaluation   • •Design    Evaluation   • •

Certification •

Collaborative Flight Planning •

STARS

Wind-Field Prediction

ASR / ARSR Radar

CPDLC

VDL-2 VDL-3 / NEXCOM

Production Build and
System Integration

(Start 2018)

Advance Airspace Concept (AAC)–Technology Roadmap
S

ta
ke

ho
ld

er
 T

ec
hn

ol
og

ie
s

N
A

S
A 

Te
ch

no
lo

gi
es

VDL-3 / NEXCOM•
GPS / WAAS

Convective Weather Prediction•
ADS -B 

• Designates completion of task or availability of function

TRL-6
(2018)

2002                    2005                                   2010                                      2015                   2020                                         2025

TCAS

AAC Planned Technologies
Data / Voice Communication
Trajectory Datalink
Navigation
Surveillance
Weather
Collision Avoidance
Flight Control
ARTCC Host Computer System
TRACON Host Computer System
Traffic Flow Management

AAC Capabilities

AACS (ARTCC, TRACON)

TSAFE (ARTCC, TRACON)

Controller Interface
Pilot Interface

Airspace Design
Trajectory Spec/Comm Standards
Test and Evaluation

•
Advanced TCAS•

ERAM

CPDLC• Advanced Trajectory Datalink

Tactical Conflict Detection •Tactical Conflict Detection •

Conflict Detection •

•Trajectory Conformance Monitoring•Trajectory Conformance Monitoring

Tactical Conflict Resolution •

Weather Rerouting•Weather Rerouting•

Proposal

FMS Advanced FMS

Conflict-Free Trajectory Synthesis•
Approach Sequencing and Spacing •

Designates high-level of development activity

INS / VOR

••

•

Advanced TFM

Advanced Airspace Concept 
(AAC) Technology Roadmap
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Managing the Blending Process

• Organization and structure of teams
• Plan for a series of workshops
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Proposed Organization Chart
 
 

 
  

SLIC Element 

Chief Blending 
Architect 

VAMS Project Office 

Ground/Local  
(ATCT) 

Facilitator 
Rapporteur 
Concept Developers 
SLIC, SEA, VAST Reps 
VAMS Project Rep 

Terminal 
(TRACON) 

Facilitator 
Rapporteur 
Concept Developers 
SLIC, SEA, VAST Reps 
VAMS Project Rep 

National 
(ATCSCC/AOC) 

Facilitator 
Rapporteur 
Concept Developers 
SLIC, SEA, VAST Reps 
VAMS Project Rep 

En Route 
(ARTCC) 

Facilitator 
Rapporteur 
Concept Developers 
SLIC, SEA, VAST Reps 
VAMS Project Rep 

VAST and SEA
Elements 

Synthesized Concept(s)
Facilitator 
Rapporteur 
Concept Developers 
SLIC, SEA, VAST Reps 
VAMS Project Rep 
Domain Experts 

Blending 
Architect Team 
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Role of Blending Teams

• Identify and resolve gaps and overlaps
• Formulate alternative synthesized NAS-wide 

concepts
• Develop experiments for assessing synthesized 

NAS-wide concept(s)
• Guide and review assessments of synthesized 

NAS-wide concept(s)
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Status of Concept Blending Plan

• Draft Concept Blending Plan distributed for 
comment on January 31, 2005

• Comments received on February 22, 2005
• Revised version distributed by March 7, 2005
• Final Plan due March 31, 2005
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