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• A wide variety of tools and 
models are in use by 
government agencies and 
industry to identify system 
constraints and to assess the 
benefits of new concepts or 
technologies

• Identify and catalog these 
modeling and analysis tools 
for potential future use by the 
NASA Airportal Project

• Identify gaps in current 
modeling and analysis 
capabilities

Introduction
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Aviation Model Classifications

• There are many ways to classify aviation models 

– By purpose application (capacity and delay, noise, 
aircraft performance, conflict, etc.)

– By level of detail (macroscopic, mesoscopic and 
microscopic)

– By execution style (fast‐time, real‐time)

– By methodology used in the computations 
(simulation‐based or analytical)

– By type of model parameters and variables (stochastic 
or deterministic)

– By scope of application (airside, landside; terminal 
area, runway)
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NextGen Components

Source: JPDO NextGen CONOPS v.2
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Eight Fundamental NextGen Capabilities

• Network‐enabled information systems (NEIS)

• Performance‐based operations and services 
(PBO)

• Weather assimilated into decision making 
(WxDM)

• Layered, adaptive security (LAS)

• Positioning, Navigation and Timing (PNT) services

• Aircraft Trajectory‐Based Operations (TBO)

• Equivalent Visual Operations (EVO)

• Super‐Density arrival and departure Operations 
(SDO)
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Approach

1. Start with a comprehensive list of models to be reviewed

2. Establish a mapping between NextGen capabilities and 
the models in previous task (by scope or  domain)

3. Select the intersection of the models and NextGen 
capabilities that present relevant issues to the airportal 
project

4. Identify and catalog these modeling and analysis tools 
for potential future use by the NASA Airportal Project

5. For the selected NextGen capabilities define some case 
studies to study adequacy of the models

6. Identify capabilities required, and gaps in available tools, 
for conducting sub‐system/system level trade and 
benefit studies 
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Example Models Used in Capacity and Delay Analyses

System Level Landside/
Security

Apron/Taxi
ways

Runways 
and Close 
Airspace

Terminal 
Area

Enroute

Macroscopic
(Policy 
Analysis)

ACRP 
Spreadsheet 
Model

LMI Runway
REDIM
FAA  ACM
DELAYS
Boeing Runway
AND

SDAT SDAT

Mesoscopic
(Traffic Flow)

ALSIM ACATS NASPAC
FACET
LMINet
systemWideMod
eler

NASPAC
FACET
AWSIM
ACES
LMINet
systemWideMod
eler

Microscopic
(Detailed 
Analysis)

Transolutions
Land Side Model

Others

SIMMOD Plus/Pro
RAMS
TAAM
VTAsim

SIMMOD Plus/Pro
RAMS
TAAM
ACE*

SIMMOD 
Plus/Pro
RAMS
TAAM
ACES

SIMMOD 
Plus/Pro
RAMS
TAAM
ACES
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Sample Applicability of Models Used in Capacity and Delay 
Analyses / Mapping to NextGen

NextGen
Element

Landside Apron/Taxi
ways

Runways 
and Close 
Airspace

Terminal 
Area

Enroute

SDO Not Applicable Yes

SIMMOD +/pro
RAMS
TAAM
VTAsim

Yes

SIMMOD + /pro
RAMS
TAAM

ACATS

LMI Runway
REDIM
FAA  ACM
DELAYS
Boeing Runway

Yes

SIMMOD +/pro
RAMS
TAAM
ACES*

Not Applicable
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Other Types of Models

System Level Noise and 
Emissions

Safety Aviation
Demand

Human 
Automation

Conflict 
Detection 
and 
Resolution

Mesoscopic FAA EDMS FAA Terminal 

Area Forecast

FACET

AWSIM

Microscopic FAA INM 7.0

NIRS

TOPAZ TSAM

AVdemand

Air MIDAS SIMMOD +/Pro

RAMS

TAAM

ACES
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What We Want to Do

• Study in detail all CONOPS plans contained in 
NextGen documents

• Identify and catalog modeling and analysis tools for 
potential use by the NASA Airportal Project

• Identify gaps in current modeling and analysis 
capabilities

• Recommendations on capabilities and 
toolset/techniques will be provided
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Current Progress
• Assembled all papers associated with 
aviation models in a a series of EndNote 
libraries

Sample
Noise-related
Papers
With INM
Content
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Model Evaluation Form Information

• Model Name

• Modeling Domain

• Executive Summary

• Model Inputs

• Model Outputs

• Model Algorithms
(vehicle, environment,
interaction, ATC etc.)

• Hardware/Software
Implementation Issues

• Program Design and
Extensibility

• Validation Efforts

Current Status
Future Directions (if known)
Previous Applications
Mapping of Model to NextGen 

Concepts
Perceived Gaps
Model Documentation
Reports and Papers Using the 

Model
Sample Screens (optional)
Availability and Cost
Developer Contact Information
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Aviation Model Database Information

• Because each aviation model considered has 
multiple pieces of information (input, output, 
design, etc.) and multiple resources (such as 
documentation, papers, animations etc.) we 
decided to organize the information in a database 
manager

• Filemaker Pro 9.0 Advanced (Macintosh and 
Windows compatible) is used for this purpose

• Filemaker Pro Advanced can export the database 
to a stand‐alone, run‐time web application if 
needed
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Screen Capture of Aviation Model 
Database

Database Navigation Tabs
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Sample Database Query 

(Find all Models in the Terminal Area Domain)
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Sample Database Information (Help Information)
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Sample Hardware/Software Tab Information 
Aviation Model Database
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Documentation Tab Information

Contains Model Manuals, Reports, Papers and Web Connection to Model Developer
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Sample Documentation Page
(Connectivity to PDF Files)

19


	Slide Number 1
	Introduction
	Aviation Model Classifications
	NextGen Components
	Eight Fundamental NextGen Capabilities
	Approach
	Example Models Used in Capacity and Delay Analyses
	Sample Applicability of Models Used in Capacity and Delay Analyses / Mapping to NextGen
	Other Types of Models
	What We Want to Do
	Current Progress
	Model Evaluation Form Information
	Aviation Model Database Information
	Screen Capture of Aviation Model Database
	Sample Database Query �(Find all Models in the Terminal Area Domain) 
	Sample Database Information (Help Information) 
	Sample Hardware/Software Tab Information Aviation Model Database
	Documentation Tab Information
	Sample Documentation Page�(Connectivity to PDF Files)

