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Introduction

A Surface Collaborative Decision Making (CDM) System sub-team (SCT) meeting was held in Dallas, TX on February 17-18, 2009. The meeting was held at the joint Federal Aviation Administration (FAA) / National Aeronautics and Space Administration (NASA) North Texas Research Station (NTX). February 17 consisted of introductions and presentations by Shawn Engelland, NASA, and observation of the tools at the facility.  February 18 consisted of several presentations followed by a brainstorming session on the set of baseline Surface CDM System (SCS) data elements.  
Presentation of NTX Surface Tools
Following a brief overview of the SCT’s objectives and recent meetings by Tim Reid, Northwest Airlines, Shawn Engelland briefed on the current projects being worked on at the NTX. The collaborative FAA/NASA venture at NTX falls under the FAA’s Joint Planning and Development Office (JPDO). 
Shawn provided the group with a development history of the Surface Management System (SMS). Initial development of SMS started under a NASA research program. The first release of SMS was Version 6.0 to UPS at Louisville International – Standiford Field Airport (SDF). This was followed by a release to FedEx at Memphis International Airport (MEM). The version currently running at the NTX is 7.1, though this may be upgraded to Version 8.1. There is a Traffic Management Advisor (TMA) data feed that is an input to the SMS at NTX. The Surface Decision Support System (SDSS), which was briefed to the SCT during the Memphis meeting, evolved from the SMS. 
NTX is also currently examining Automatic Dependent Surveillance-Broadcast (ADS-B) data with their recently purchased system. The data being used is from a Dallas – Fort Worth International Airport (DFW) operational database. This data is delivered to the database by each individual operator. The data includes elements such as aircraft tail numbers, gate assignment, and arrival / departure time estimates. 
The Surface Operations Data Analysis and Adaptation (SODAA) tool was developed by Mosaic Air Traffic Management (ATM) as a companion product to SMS. SODAA receives and stores SMS and SDSS data and facilitates searching, visualizing, and analyzing that data, with the goal of improving understanding of airport surface operations. The tool can ingest both log and binary files and can be used at facilities that do not have SMS or SDSS. SODAA is currently on a quarterly release cycle. Version 2.0 was deployed in December, 2008. It was noted that there are several hundred data elements that are utilized by SODAA. Mosaic ATM had collaborated with NASA to come up with this comprehensive list. With each release of SMS, more and more data elements were incorporated. For example, there are over 12 “wheels off” data elements within SODAA. Users are required to specify which of the “wheels off” values they would like the tool to use. The value of an off time can vary depending on what the data source was and how it was calculated. Tim Reid reiterated that one of the goals of the SCT is to create a consolidated list of standardized surface data elements. 
SODAA users can search for data such as “the time increments during which runway X had a queue length of Y” or retrieve lists of “flights with taxi times greater than Z”. Geospatial queries can also be made in which the user sketches a polygon in the graphical interface that captures a list of all the flights that went through it. In more recent versions, improvements have been made on taxi path reporting. SODAA can display taxi routes in the form of dotted lines. 
NTX is currently utilizing their surface tools and data to conduct an analysis of DFW’s new perimeter taxiway. Several factors are being considered; including the effect the new taxiway is having on departure queues as well as crossing traffic. 
Following the presentations, the group ended the February 17 meeting with a tour of the NTX facility. The group was given the opportunity to observe the use of several tools including SODAA, TMA, SMS, and ADS-B. 
Presentation of Volpe Surface Data Concept 
George Curley, The Volpe Center, began the February 18 meeting by giving a presentation on the concept of using surface data to improve Traffic Flow Management (TFM) automation tools. The primary focus of the presentation was on improving the prediction of wheels-up departure times and distributing this improved information back to existing FAA systems. George also presented a mock-up graphical display concept along with the concept of implementing a “Munich-like” European CDM concept at a United States airport. 
Improved Wheels-up Predictions
George told the group that improvements to wheels-up prediction could be made fairly near-term. The largest error in Traffic Flow Management System (TFMS) modeling occurs in predicting when flights will take off. Airport Surface Detection Equipment Model X (ASDE-X), in conjunction with other sources of data, can be used to improve departure taxi modeling, to help provide better wheels-up predictions.  Improving wheels-up time predictions would result in better En Route time predictions. 
George proposed that the three critical stages in predicting departure time would be:

· Knowing when an aircraft is at the gate and ready for ground processing

· Predicting arrival-to-pushback time

· Predicting the total taxi time (pushback to wheels-up)

It was proposed that ASDE-X data could be used to show both the current and predicted departure queues for each runway. ASDE-X could predict the departure times for flights that had not pushed back as well as flights that already had. TFMS and the surface system would iteratively feed taxi time and wheels-up time back and forth to continually enhance prediction. 
Once improved “Pushback to wheels-up” predictions are obtained, the primary challenge would be to enhance pushback time predictions. Enhancing pushback prediction would require better information on when flights would be available at the gate as well as how long of a turn around to expect from gate availability to pushback. Currently there is no system for feeding back delays during the ground operations phase. Better collaboration between the operators and traffic management would need to be developed to improve these predictions. Tim Reid noted that operators are continually changing gate assignments, aircraft, and departure times. All of this information would need to be communicated more effectively. Mike Sailor told the group that for Continental Airlines (COA) in Newark (EWR), their initial set of flights adhere to their gate assignments, but as the day goes on; there are more and more changes that inevitably occur. Another issue to consider is that often times General Aviation (GA) aircraft have “parking spots” instead of gate assignments. 
Marshall Mowery, FAA SCT lead, noted that in Brussels, ground handling is all done by airport contractors. The operations center at the airport is continually updating times based on information updates received from ground handling, catering, etc. Marshall also noted that at Munich Airport, planning and predicting for a flight begins three hours before its arrival. Munich Airport has the advantage of operating in a slot-controlled system. 
Concept for Implementing “Munich-like” System
To obtain better pushback time predictions, George proposed incorporating ideas similar to the Airport CDM concept implemented at Munich Airport. Improved feedback on ground processing events would improve pushback prediction and lead to better wheels-off times. Marshall noted that at Munich Airport, there is an emphasis on runway balance and optimizing taxi queue size. 
TFM Surface Data Initiative (TSDI)
Marshall asked George if TSDI could determine events from the raw ASDE-X position data. TSDI currently utilizes a Surface Movement Event Extractor (SMEE) which pulls events from the ASDE-X data such as out, off, and in events. There are currently no predictive algorithms in TSDI. Ved Sud, FAA, commented that incorporating this functionality into TSDI should not be difficult. Ross Wagner, FAA TSDI Lead, told the group that TSDI prediction capability may be targeted for the June 2009 timeframe. Ross and George are currently working towards establishing user requirements for enhancements to the TSDI system. Ross commented that one of the user groups he has been in contact with is primarily interested in having a graphical display of airport activity, as opposed to advanced modeling and prediction functionality. The recent focus of TSDI has been to establish interfaces to the data at various airports and be able to extract and display valid events on the TSDI web application. 
George commented that not all airports have ASDE-X. Each airport would need to utilize their own surface surveillance equipment to meet the requirement of providing the defined set of data elements to the SCS.

Interface Mock-ups
The presentation included a screen mock-up of a proposed graphical interface. In this mock-up, TMA-like timelines were included for each runway that depicted the aircraft joining their overhead fixes. An “Airport Status View” interface mock-up was also presented. The purpose of this interface would be to display consolidated information from multiple sources such as Terminal Aerodrome Forecast (TAF), Integrated Terminal Weather System (ITWS) and Runway Visual Range (RVR). A “Gate View” interface mock-up was also presented. This interface would be used to show the user when there were issues with gate turn-around. 
Presentation on Airport CDM
Marshall Mowery briefed the group on European Airport CDM. The presentation, put together by Eric Sinz from DFS, focused on the implementation of the Airport CDM concept at Munich Airport.
Marshall told the group that there has been an effort between CDM and European CDM to establish common terminology. For example, “estimated off-the-block time” is similar in definition to the European CDM term Target Off Block Time (TOBT). Munich Airport runs approximately 1250 operations per day, and typically has maximum departure queues of 3.  Airport planning begins six days in advance. 24 hours in advance, a briefing is held with European Air Traffic Flow Management (CFMU). Within the Airport CDM concept, airports determine their capacity and the number of slots. As previously mentioned, ground handlers will update an aircraft’s TOBT if they foresee delay. Each flight is given a target startup time as well as a controlled time of takeoff. There is no Expected Departure Clearance Time (EDCT) window. Target Start up Approval Time (TSAT) is delivered to each flight by the tower. The group did not feel as if it would be feasible to implement a TSAT in our system. Sherrie Roberts, UPS, mentioned that a TSAT may be useful from UPS’ cargo operations standpoint.
Airport CDM utilizes one single operational process and emphasizes a “no blame culture”. Variable Taxi Times (VTT) are used for all target time calculations. Marshall told the group that this may be a good short term goal to implement into TSDI. 
Since the gates at Munich Airport are not owned by the operators, their gate management program is very dynamic, and thus there is not a problem with flights pushing back and affecting other aircraft. 

One aspect of the FAA / EUROCONTROL Action Plan 26 is to create a harmonized set of acronyms between North American and European CDM. The group discussed the acronyms listed in the presentation and compared them to ones that exist in our system. 
Before Airport CDM was implemented at Munich Airport, flights operated on a “first come first serve” basis. Since Airport CDM was implemented, departure delay time has decreased from an average of 6 minutes to 2 minutes. John Guth, FAA, asked if there were overhead stream complications that resulted from keeping departure queues so ideal. Marshall replied that there are complications that arise, but the airport-centric system controls En Route as well. It was also noted that European CDM does not involve a great deal of interaction with their operators. Munich and Brussels were the first two airports to fully embrace the Airport CDM philosophy, and several other airports have begun to join in. 
System Requirements Document Template

Ross Wagner briefed the group on the standardized CDM requirements template that he had drafted with members of the Northrop Grumman CDM support team. The requirements template is to be used by all of the CDM sub-teams to submit requirements back to the CDM Stakeholders Group (CSG). The SCS System Requirements Document (SRD) will be generated using this standardized requirements template. 
Updated Set of Data Elements
Following the presentation by Ross Wagner, the SCT moved into a brainstorming session to continue to refine the set of data elements to be exchanged by the SCS. This list had been started during the January 21-22, 2009 SCT meeting in Memphis, TN.  

Flight Plan Data Elements

The group came to a decision that the individual pieces of information contained within a flight’s flight plan did not constitute an individual data element. Instead, a flight plan and the pieces of data it contains will be collectively considered a single data element.
· Flight Plan 
· 02  ACID

· 03  Beacon

· 04  Aircraft Type

· 05  Airspeed 
· 06  Departure Airport
· 07  Departure Time

· 08  Cruising Altitude

· 09  Requested Altitude

· 10  Route of Flight

· 11  Remarks 

Data Source: TFMS, Operator
Definition: 
Of the data contained in a TFMS flight plan, the information of particular value to a SCS is listed below:

· Origin/Destination
· Aircraft Type

· 1st Departure Fix
Definition: First departure fix in field 10 of flight plan.
· Scheduled off-the-Block Time 

Definition: Operator’s flight plan p-time.
Additional Data Elements

· Aircraft Number (not a 1-11 flight plan field)
Data Source: Operator
· Position on Airport Surface
Data Source: Surface Surveillance
Definition: The real-time physical position of the aircraft on the airport surface.
· Gate Assignment
Data Source: Operator

Definition: Most recent gate assigned by the operator, including arrival gate info.
· Routing Capabilities

Data Source: Operator

Definition: Alternate departure routes aircraft is capable of taking if needed (i.e.     a list of Coded Departure Routes (CDRs)).
· Predicted Takeoff Time

Data Source: TFMS

Definition: Predicted “wheels up” time. This data element will be both an input and an output. 
· Actual Takeoff Time

Data Source: Operator, Surface Surveillance, EFSTS, TFMS

Definition: Actual “wheels up” time.
· Predicted Runway (input / output)
Data Source: Tower, ARMT, DSP

Definition: Probable takeoff/arrival runway.
· Estimated Time of Arrival

Data Source: TFMS, TMA

Definition: Estimated “wheels on” time
· Actual Time of Arrival

Data Source: Surface Surveillance, Operator

Definition: Actual “wheels on” time
· Estimated off-the-Block Time
Data Source: Operator

Definition: Operator’s flight plan p-time adjusted by delay events
· Actual off-the-Block Time 
Data Source: Surface Surveillance, Operator
· Scheduled Spot Information 

Data Source: 
· Estimated Spot Information
Data Source: 
· Actual Spot Information
Data Source: Surface Surveillance
· Aircraft Equipment Type 
Data Source: TFMS, Operator
· Traffic Management Initiative (TMI) Data

Data Source: TFMS, NTML, DFM/EDC
· Requested Runway 
Data Source: Operator

Definition: Runway request made out of operational necessity.
· Flight Status

Data Source: Operator
· Taxi Data

Data Source: Surface Surveillance, Surface System
In addition to a list of SCS data elements, the group identified a few data elements that they would like to see in a separate surface display. These elements are listed below: 

· Runway Friction Coefficient Information
Data Source: Airport Operator
· Wind Direction/Velocity
Data Source: ITWS
· Runway Visual Range (RVR)
· Ground Vehicle Location
· De-icing Fluid Level in De-icing Trucks 

In addition to the list of data elements, several general requirements for the SCS were defined during the course of the brainstorming session. These requirements are listed below:

· The SCS shall archive a complete history of flight plan revisions for all flights and provide via drop-down display when the user clicks on a flight’s current flight plan.
· Based on available surface surveillance data, the SCS shall calculate both real-time position and direction for each aircraft on the airport surface and display in the form of an icon in the user interface. 
· Based on the arrival and departure data elements exchanged, the SCS shall calculate the current and projected airport throughput rates as a function of 15-minute time intervals. 
· The SCS shall estimate the “wheels on” to “in” time for all arrivals. 
· The SCS shall estimate the delay time due to de-icing.  
· The SCS shall provide real-time reports on departure delays. 
· The SCS shall provide an indication of flights experiencing excessive taxi time.
· The SCS shall, on a flight by flight basis, provide an indication of whether or not the assigned gate is occupied.
Future Meetings
The SCT will meet in New York, NY on March 16-18, 2009. Monday, March 16 will be a travel day to EWR followed by a visit to the COA Ramp Tower. On Tuesday, March 17, the group will meet at JFK to work on the SRD. There will also be a briefing by a representative from the JFK Air Traffic Control Tower (ATCT). On Wednesday, March 18, the group will again meet at EWR. A presentation will be given by the PANYNJ office on surface issues surrounding the New York metropolitan airports. The meeting will end around noon.
Two GoTo web conference meetings will be scheduled between the March New York meeting and the April 20-24 CDM General Meeting. The focus of these meetings will be to continue to refine the SCS SRD. 
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