
Long Term Integration and Implementation 
of ATD-2 Phase 3 Capabilities

Topics - Overview
• Review of December FET/SCT meeting 
• Support of alternative work flows

* STORMY20 test
* Operational system

• Software integration in operational systems
* Users

- Flight operator software support
- Traffic manager software support

by Theen Moy



Implications from December FET/SCT meeting 

Recommendation 1: Use of Flight Operator (FO) estimates of airtime
(long term implementation – not included in STORMY20)

• Goals
* Accuracy 

- estimate if only aircraft in the sky vs. expected value 
(discuss use of historical performance data by flight planning systems)

* Consistency of estimates used by ATD-2 algorithms with estimates 
used and displayed by dispatcher software 



Implications from December FET/SCT meeting 

Recommendation: Use of Flight Operator (FO) estimates of airtime 
• Implications – Requirements for flight planning systems

* Specify software architecture: Full integration of functionality within flight planning
system vs. development of a FO Reroute Assessment “app” that communicates with 
flight planning system



Implications from December FET/SCT meeting 

Recommendation: Use of Flight Operator (FO) estimates of airtime (December meeting)
• Implications – Requirements for flight planning systems

- Assume STORMY20 architecture and work flow
- Static TOSs pre-defined for each city pair using CDRs
- Flight planning system and/or FO Reroute Assessment “app” would need to

- Locally store and update static TOS in database for each city pair 
- Generate estimates of airtime for each route in the TOS for each flight

(Discuss computation of airtime for “only aircraft in sky” vs. expected value) 
- Send airtime estimates for each route to FAA software 

(not part of STORMY 2020 test but necessary for long term implementation of this architecture)



Implications from December FET/SCT meeting 

Recommendation 2: Incorporate estimates of aggregate benefit into FO decision making
• Note earlier presentation by Jeremy on aggregate benefits
• Assume STORMY20 architecture and work flow

* Specification of richer objective function/decision process for FAA software 
to identify candidate routes

* Specification of information display for FO (ATC coordinator/dispatcher) to evaluate 
candidate routes identified by FAA software (requirement for flight planning system 
or FO Reroute Assessment “app”)

* Specification of information display(s) for traffic manager and integration with tool(s)  
to select/create and submit route amendment 

(IDRP; Departure Viewer; PDRR; TFDM?)



Implications from December FET/SCT meeting 
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Implications from December FET/SCT meeting 

Recommendation 3: Present specific recommendations/requirements to SCT/FET for feedback
• Examples discussed above 
• Further examples for discussion later 



Support of Alternative Work Flows

Goals of discussion: 
• Consider impacts on workload, communication load and cognitive complexity

* ATC coordinator
* Dispatcher
* Traffic manager(s) 

• Identify incorporation of ATD2 Phase 3 capabilities into alternative workflows
• Discuss implications for FO and FAA software requirements



Support of Alternative Work Flows

Alternatives for discussion
• Example 1. Workflow for STORMY20 test
• Example 2. Workflow based on integration of ATD-2 Phase 3 capabilities within 

the FET’s proposed extension of current operational workflow to support 
coordination of dispatcher and traffic manager using TOSs

• Other ideas? 



Support of Alternative Work Flows

Example 1. Workflow based on extension of STORMY20 test architecture 
(assuming no surface CDM/TFDM functionality)

• Architecture and associated requirements
* FAA software has locally stored set of static routes (CDRs) for inclusion in the TOS 

for each flight (that will need to be updated periodically)
* FO software stores an identical set of static routes (CDRs) for inclusion in the TOS 

for each city pair (that will need to be updated periodically)
* FO software estimates airtime for each flight/TOS route combination  
* FO software sends estimated airtimes for each flight/TOS route combination

- How long before EOBT? 



Support of Alternative Work Flows

Example 1. Workflow based on extension of STORMY20 test architecture 
(assuming no surface CDM/TFDM functionality)

• Architecture and associated requirements (continued)
* 20-30 minutes before EOBT(?), FAA software uses ATD-2 software to filter out routes 

in the default TOS for a flight based on FAA advisories
* FAA software uses ATD-2 functionality to predict departure delay (due to surface 

management constraints and MIT restrictions) for each remaining route in the TOS 
(considering EOBT, etc.)

* FAA software computes aggregate delay impact associated with each route 
in the TOS



Support of Alternative Work Flows

Example 1. Workflow based on extension of STORMY20 test architecture 
(assuming no surface CDM/TFDM functionality)

• Architecture and associated requirements (continued)
* FAA software uses ATD-2 capabilities to evaluate predicted delay reduction relative 

to estimated increase in airtime and identifies candidate reroute(s) for 
recommendation to FO  

- Refer to earlier discussion by Jeremy regarding incorporation of aggregate delay
reductions into the process for generating candidate reroutes

- Refer to earlier discussion about consideration of the uncertainty associated 
with estimates of delay reduction

* FAA software sends candidate route(s) for a flight to ATC coordinator
- Information on routes that are not identified as candidates are sent to FO as well   



Support of Alternative Work Flows

Example 1. Workflow based on extension of STORMY20 test architecture 
(assuming no surface CDM/TFDM functionality)

• Architecture and associated requirements (continued)
* ATC coordinator views display based on ATD-2 functionality (information 

requirements and interface design concepts) 
* If a reroute candidate looks desirable, ATC coordinator confers with dispatcher
* Dispatcher reviews proposed reroute(s) using flight planning system 

- (and display based on ATD-2 functionality?) 
* Dispatcher indicates approval or disapproval of candidate reroute to

ATC coordinator



Support of Alternative Work Flows

Example 1. Workflow based on extension of STORMY20 test architecture 
(assuming no surface CDM/TFDM functionality)

• Architecture and associated requirements (continued)
* ATC coordinator submits recommendation for reroute to traffic manager

- Note: In some facilities route amendments are made by the ATCT (DFW; CLT). 
In others they are made by the Center (ZNY; ZAU)

* After pushback (or at some facilities slightly before), the traffic manager views 
displays based on ATD-2 functionality along with other information displays
and makes a tactical decision regarding whether to make the proposed candidate route 
amendment or not

* If an amendment is made, this is sent to the ATCT
* ATCT offers amended route to pilots
* Pilots accept route clearance (or not) 



Support of Alternative Work Flows

Example 2. Workflow based on integration of ATD-2 Phase 3 capabilities within 
the FET’s proposed extension of the current operational workflow to support 
coordination of dispatcher, flight crew and traffic manager using TOSs

(assuming no surface CDM/TFDM functionality)
• Architecture and associated requirements 

* This variation maintains a process that is already practiced by several major 
carriers to streamline coordination and communication between Dispatch and the flight crew 

* It extends this existing process to put the traffic manager in the loop regarding pre-
coordination between dispatch and flight crew and reroute preferences of the FO (similar to the 
FET’s proposed use of TOSs in PDRR)

* This variation incorporates the capabilities demonstrated by ATD-2 Phase 3 to 
better support this coordination and decision process



Support of Alternative Work Flows

Example 2. Workflow based on integration of ATD-3 Phase 3 capabilities within 
the FET’s proposed extension of current operational workflow to support 
coordination of dispatcher, flight crew and traffic manager using TOSs

• Architecture and associated requirements (continued)
* Proposed variation of workflow for Example 2:

- When dispatcher is preparing the flight release 75-120 minutes before departure, he/she uses 
the flight planning system to identify the route to file

- The dispatcher also can request that the flight planning system produce a TOS
- Upon such a request from the dispatcher, the flight planning system produces a “superset” 

TOS that includes that includes routes for all of the “reasonable” alternative departure fixes for 
that city pair (where “reasonable” is defined by a canned list of generally feasible 
alternative departure fixes for that city pair). These alternative routes may or may not be CDRs 
depending on the policy of that FO and the relevant departure airport.



Support of Alternative Work Flows

Example 2. Workflow based on integration of ATD-3 Phase 3 capabilities within 
the FET’s proposed extension of current operational workflow to support 
coordination of dispatcher, flight crew and traffic manager using TOSs

• Architecture and associated requirements (continued) 
* Proposed variation of workflow for Example 2: The dispatcher evaluates the routes in the 

“superset” TOS with the benefits of ATD-2 information displays and can:
- Leave all of the routes in the TOS or only those routes in the TOS that have been marked 

as tentatively desirable by the ATD-2 software
- Manually add or delete routes in the TOS (using an interface that makes this easy)



Support of Alternative Work Flows

Example 2. Workflow based on integration of ATD-3 Phase 3 capabilities within 
the FET’s proposed extension of current operational workflow to support 
coordination of dispatcher and traffic manager using TOSs

• Architecture and associated requirements (continued) 
* Proposed variation of workflow for Example 2:

- Along with the information on the route to be filed, the alternate routes in the TOS are included 
on the flight release for the pilots

- With pilot concurrence, the flight plan is filed with the FAA, including the dispatcher approved 
version of the TOS and other associated information



Support of Alternative Work Flows

Example 2. Workflow based on integration of ATD-3 Phase 3 capabilities within 
the FET’s proposed extension of current operational workflow to support 
coordination of dispatcher and traffic manager using TOSs

• Architecture and associated requirements (continued) 
* From this point in time until the traffic manager chooses to evaluate the flight for a reroute, by 

exception, the dispatcher or FO software can submit a revised TOS

if, by exception, the dispatcher does look at a flight again to consider changing its TOS, he/she 
can look at the up-to-date ATD-2 displays to see the benefits associated with alternative routes
and can consider other factors like crew time, international connections, etc.

* At any time before the traffic manager chooses to evaluate the flight for a reroute, the dispatcher 
also has the ability to mark a flight as “important”



Support of Alternative Work Flows
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Support of Alternative Work Flows

Example 2. Workflow based on integration of ATD-3 Phase 3 capabilities within 
the FET’s proposed extension of current operational workflow to support 
coordination of dispatcher and traffic manager using TOSs

• Architecture and associated requirements (continued) 
* Proposed variation of workflow for Example 2:

- Center/TRACON traffic managers are monitoring conditions and establishing MIT restrictions
as needed. They enter a restriction in NTML for a 2 hour period (or for one hour with a 
predicted rate for the second hour), updating them every hour

* The traffic manager responsible for reroutes (ATCT or Center?) is evaluating conditions to 
determine whether there is a need to consider rerouting some flights to expedite departures
- As one input: 45-60 minutes before the planned departure time for a flight, the FAA software 

requests estimated airtimes for routes in its TOS, runs the ADT-2 evaluation and marks 
flights in the Departure Viewer to indicate which if any have desirable “candidates” for a reroute



Support of Alternative Work Flows

Example 2. Workflow based on integration of ATD-3 Phase 3 capabilities within 
the FET’s proposed extension of current operational workflow to support 
coordination of dispatcher and traffic manager using TOSs

• Architecture and associated requirements (continued) 
* Proposed variation of workflow for Example 2:

- 20-30 mins. before EOBT: Taking into consideration the flights in the Departure Viewer 
(organized by departure fix) that have been marked as having candidate reroutes, and taking 
into consideration any flights that have been marked by the dispatcher as particularly important 
for expediting departure, while looking at ATD-2 information displays the traffic manager 
decides whether to amend a flight to its candidate reroute (or some other reroute) 

The traffic manager can choose to look at the “superset” TOS for that flight or its TOS filtered to
display only those reroutes that have been identified as candidates by the ATD-2 software



Support of Alternative Work Flows

Example 2. Workflow based on integration of ATD-3 Phase 3 capabilities within 
the FET’s proposed extension of current operational workflow to support 
coordination of dispatcher and traffic manager using TOSs

• Architecture and associated requirements (continued) 
* Proposed variation of workflow for Example 2:

- The traffic manager makes the route amendment
- The reroute is automatically sent to ATCT and as an alert to the dispatcher
- The dispatcher evaluates the reroute and determines that it is acceptable, looking at

ATD-2 displays to help with this assessment
- The dispatcher concludes that the reroute is ok and informs the flight crew to expect this 

reroute
- ATCT clears the flight to depart on the reroute and the flight crew accepts the clearance



Support of Alternative Work Flows

Examples 1 and 2. Impacts on workload, communication load and cognitive complexity
• Users

* ATC coordinator
* Dispatcher
* Traffic manager 

• ATD-2 Phase 3 capabilities
* Supporting algorithms (also FO vs. FAA software)
* Information requirements 
* Interface design concepts



Software Integration in Operational Systems
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Software Integration in Operational Systems





Sample use of PDRR: Selecting a single flight to reroute using the RAD

A flight from LGA to DCA has been selected for a reroute using the Departure Viewer, opening 
up the RAD as a pop-up and displaying the current route for that flight. 

The available TOS route options can be displayed by clicking on the RTE Options button.



Zoomed in view of RAD for making route amendment. 
To see the route options, the button to the right for that flight can be clicked.



Sample use of PDRR: Viewing the available TOS route options

One of the TOS options (or some other route option such as a required reroute) can 
be by chosen by selecting it and clicking on the Add to Amendment button.



Zoomed in view of RAD for making Route Amendment showing TOS options available for 
selection



Sample use of PDRR: Preparing to use one of the TOS options as a reroute

The selected TOS option is displayed as the intended amendment for this 
flight.
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