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Air Traffic Simulation and Modeling Facility 
Michael J. Yablonski, Andrew M. Girard, Ph.D. 
 
 
Objectives 
The primary objective of this Noblis Sponsored Re-
search (NSR) project is to develop an analytical ca-
pability that will enable the Federal Aviation Adminis-
tration (FAA) to make informed decisions regarding 
the integration of a portfolio of complex operational 
capabilities for the Next Generation Air Transportation 
System (NextGen) air traffic modernization program. 
The following components will need to be developed: 
 
• Air traffic simulation and modeling 
• Portfolio integration of operational enhancements 
• Performance metrics dashboard 
• Decision modeling framework 

Background 
The National Airspace System (NAS) currently has 
technological and operational inefficiencies that result 
in delayed flights that cost airspace users time and 
money. A substantial investment is required to mod-
ernize the NAS to address these and other issues. 
The FAA NextGen program will provide for key infra-
structure and operational changes to meet the needs 
of a growing aviation community well into the future. 
 
The path to NextGen consists of relationships be-
tween technology and operational evolution 
processes. The optimal path is a balance between 
these processes; as technology is implemented, op-
erations change to reflect more precise and efficient 
procedures. The current RTCA Task Force 5 NextGen 
implementation recommendations represent a mid-
term solution that exploits the advantages of new 
technology with less emphasis on operational evolu-
tion. This research will investigate the different paths 
for NextGen technology and operational evolution 
through a detailed analysis of the NAS Enterprise 
Architecture Plan, NextGen Implementation Plan, 
NextGen Concept of Operations, and other supporting 
information. Using air traffic simulation and modeling 
techniques, a portfolio capability decision analysis 
framework will be developed to create a roadmap that 
serves as input for critical assessment of NextGen 
enhancements for FAA decision makers. 

Approach 
The current NextGen Implementation Plan consists of 
many complex technology and operational enhance-
ments that are dependent on each other in regards to 

implementation sequence and time. This research will 
proceed in four main stages consisting of technology 
and operational review, simulation and data develop-
ment, decision framework development, and Noblis 
lab demonstrations. The overall goal of the decision 
framework is to provide recommendations of where 
and when specific operational enhancements should 
be implemented in the most timely and effective man-
ner.  

Technology and Operational Review 
An initial review of the NextGen operational capabili-
ties from current FAA and RTCA documentation will 
be performed to identify and develop modeling re-
quirements for specific NextGen operational en-
hancements. These requirements will serve as the 
basis for the simulation and modeling development.  

Simulation and Data Development 
The research requires an investment in using the  
AwSim™ (Figure 1) capability which is a NAS-wide 
simulation and modeling tool that can be used to as-
sess the value of NextGen operational evolutionary 
enhancements. A major component of this effort is in 
building infrastructure data such as routes, airspace, 
and traffic along with defining the critical metrics that 
are essential to NextGen enhancements review. To 
provide for a rich operational data set for analysis, 
Noblis has applied for access to the FAA Aircraft Situ-
ation Display to Industry (ASDI) data feed. This will 
require an integration effort with Noblis Innovation and 
Collaboration Center resources when the ASDI data is 
approved by the FAA for use by Noblis. 
 
 

 
 
Figure 1. AwSim™ simulation software. 
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Having a robust set of operational data, modeling 
requirements, and simulation infrastructure will set the 
basis for creating simulation scenarios required for 
decision framework development. 

Decision Framework Development 
Metrics from simulation/modeling will be used to form 
solution portfolios in the context of a decision frame-
work. The decision framework will be structured to 
assess the cost and benefits of each enhancement 
under consideration as they relate to each other in the 
system and how they are implemented relative to 
each other. For example, many of the enhancements 
could be implemented in serial or parallel or combina-
tions of each. The end result is to understand where, 
when, and why the operational enhancements should 
be structured in the most meaningful manner, thus 
providing decision makers with a clear path and 
transparency in making implementation decisions.  

Noblis Lab Demonstrations 
There will be an initial demonstration of select opera-
tional scenarios and metrics using the AwSim™ simu-
lation and modeling tool. At the conclusion of this 
project, a simple portfolio demonstration of the deci-
sion framework will be provided. This research will 
conclude with the creation of an initial NAS test bed 
for serving future FAA testing and validation of inno-
vative NextGen solutions. Moreover, the analysis 
framework will be transparent and reusable by design 
for applications in other technical disciplines geared 
toward new customer business for Noblis. 

Budget 
The budget for FY10 is $400K. 

Schedule and Products 
Table 1 provides the schedule and products for this 
NSR project.  

 
 
Table 1. Milestones: Air Traffic Simulation and Modeling Facility. 
 
  O N D J F M A M J J A S 
Activities Month 1 2 3 4 5 6 7 8 9 10 11 12 

Finish model infrastructure             
Initial technology and operational requirements             
AwSim™ initial lab demo             
Initial metrics developed             
Initial decision framework established             
ASDI data integration             
Framework review and lab demo             
Draft technical paper and documentation             
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Noblis: We are the impartial people who use the 
best of science and technology for the best of 
reasons—to do what’s right and what works for our 
clients and for the public good.  
 
For more information about Noblis, please visit our 
Web site, noblis.org, or call Corporate Communi-
cations at 703-610-2002. 
 
 
 
Copyright © 2009      Noblis, Inc., All rights reserved

 
 
 


	Noblis Research Cover 10
	NSR book body



