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ATD-2 Role in TMI Management NASA

9/6/2019

Reduce verbal communication and streamline restriction
compliance in the NAS by:

e

Automatically detecting Traffic Management Initiatives (TMIs)
Providing situational awareness of TMIs
Providing tools to manage TMIs within the ATD-2 system

Interfacing with existing FAA systems to improve the speed an
accuracy of controlling TMI affected flights

Distributing flight and TMI data via TFDM Terminal Publication
(TTP) SWIM feed.



ATm High Level Architecture
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TMI Data Sources

™I OIS TFM Flow NTML
Airport Information NO YES YES
Airspace Flow Programs NO YES YES
Ground Delay Programs NO YES YES
Ground Stops NO YES YES
Miles/Minutes in Trail YES YES YES
Altitude Restrictions YES YES YES
APREQs YES NO YES
Advisories NO YES YES
Closures (Fixes, etc.) YES YES YES
FADT NO YES NO
RAPT NO YES NO
CTOP NO YES NO
DICE NO YES NO
REROUTEs NO YES NO
TMI FLIGHT LIST NO YES NO




ATm OIS - Challenges @’

e Restriction column in OIS table is free text
— Typos in keywords

— Keywords out of expected order (e.g. start/end time values
before APREQ/MIT keyword when they are expected after)

— Precision matters!

Example: STOP CLT to CLT via NORTH JOJJO 1834-1930 WX:TSTMS ZTL:CLT
— NORTH was interpreted as the closure with JOJJO marked as an inclusion constraint
— Resulted in all fixes in the NORTH departure gate being closed
— TMI was intended to only close JOJJO
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ATP OIS — Challenges Cont. NASA
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Not all restriction types are available from OIS
Not all airports/centers publish data to OIS
OIS page does not display future restrictions
Restriction only show after they have started

Lag time between when a restriction goes into affect and
when it shows on the OIS page (9 min. average lag)

Occasional OIS page down time results in missing
restrictions

Unexpected changes to page URL, format, or
permissions could result in a loss of data



ATm TFM Challenges N(;\BA
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APREQs are not currently observed in TFM Flow.

Manual entry of the restrictions can result in typos that cause difficulties in
parsing or dropped data.

If TMIs are not entered into NTML, they may not end up in TFM Flow. FDIO,
phone, or internal systems may be used to distribute TMI information.

If ATC makes a free text log entry rather than using NTML's restriction panel
the automated publishing of the restriction data may not happen.

Ground Stop advisories are usually generated automatically when a Ground
Stop is entered into FSM. However, some stops are initiated verbally with a
free-text advisory manually created. These stops will not follow the same
format as the automated Ground Stop advisories.

Requires a well defined and consistent process of generating the TFM
messages

Value added qualifier and remarks fields contain center specific formatting
Refresh messages are difficult to decipher and match



l

TMI Service Capabilities

9/6/2019

Authoritative TMI repository across all ATD-2 components

Processes, stores, de-conflict, and distribute TMI’s
Automatically recognizes and tags flights constrained by an active or future TMI event.

Support persistent TMI's spanning multiple days (e.g. taxiway closures)

Handles the following TMI data:

TMI Type Possible Sources

Runway Utilization
APREQs

Surface Metering Programs
Departure Fix Closures
Departure Gate Closures
Ground Delay Programs
Ground Stops

MITs

Ramp Closures

Runway Closures
Scheduled Metering Modes

Taxiway Closures

User, Model
User, TFM, OIS
Scheduler
User, TFM, OIS
User, TFM, OIS
TFM

User, TFM
User, TFM, OIS
User

User

User

User

e
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ATD-2 and Stream Insertion

4 Surface estimated departure times
are used to improve...

TBFM departure scheduling to Center meter
points during APREQ/CFR situations.

Meter Point

X O / Center boundary

Meter Point




Overhead Stream Overview

Approximately 1 in 10 flights that depart CLT are subject to an
FAA controlled time with a narrow departure window

Meeting controlled departure times is important for many
downstream facilities (and success of future Trajectory Based
Operations plans)

By integrating the surface system’s predictions with the
overhead stream, more efficient use of existing capacity can
be obtained as well as increased predictability
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Overhead Stream Overview .&%:
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Tm ATD-2 and Stream Insertion
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Non-Compliant APREQs
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Tm Non-Compliant Departures and Excessive Vectoring @’
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Consequences of Bad Releases RDU departure
delayed 46 minutes
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Came Out of Hold Before Next Flow Arrived
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Compliant APREQs
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AT[B ATD-2 Overhead Compliance

old on, got to

* Provides visibility into availability of
ake a phone call

overhead slots
* Reduces workload requesting release

times by supporting Manual, Semi
Automatic, and Automatic release modes

* Prevents errors by automatically detecting
scheduled release times through SWIM
and direct connections with IDAC

Can | depart?

9/6/2019 18
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Tm Understand and Process ATC Restrictions in the NAS '
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AT[E Understand and Process ATC Restrictions in the NAS '




RPA3401 Departing CLT
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Tm Aircraft Early to Runway
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Tm Highlight Shows only Red Space
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AT[! July Compliance for Electronically Negotiated Flights @

« With ZDC (East runway) 68% (1316 APREQ'’s to ZDC)
o +/- 1 minute 87%
e -1 minute 78%

o With ZTL (Center runway) 71% (842 APREQ’sto ZTL)
o +/- 1 minute 85%
e -1 minute 79%

27% of Flights in Auto Mode. Of those flights 74% were compliant
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ATP IADS Data Sharing via Prototype TTP @

NASA and the FAA are collaborating to provide a prototype
TFDM Terminal Publication (TTP) feed via SWIM R&D network as

Applications that
Leverage the TTP

part of the ATD-2 Field Demonstration Prototype Feed
TFDM SWIM =p/ Mobile App
TFMS SWIM ——p for General

TBFM SWIM =y Aviation

Surface SWIM ===
, Data Fusion SWI M TTP
Operational TBFM IDAC < and .
R-TBFM CAP/SWIM <—»| Mediation Services
~—=———= ATD-2 IADS S
R-TBFM IDAC/WSRT «—] (Fuser) to Air

System

Flight Hub === Carriers
. Surface Surveillance s

Commercial Flight Service ]

NTML/OIS Operational info ==

Future Use
The ATD2 Prototype TTP feed will include these services:

* Flight Data
e Airport Information
e Traffic Management Restrictions

* Flight Delay TTP is now available on SWIM R&D for

e Surface Metering Program
. & 'rog CLT. You are welcome to onboard now!
e Operational Metrics

28



ATm TMIin TTP

9/6/2019

TTP documentation: https://nsrr.faa.gov/services/nasa-ttp/documents

Flight Data

— TMI Identifiers

— Release times

Airport Information

— Current runway utilization

— Resource closures: runway, ramp, and taxiway
Traffic Management Restrictions

— APREQ's

— Miles In Trall

Surface Metering Program

&

29


https://nsrr.faa.gov/services/nasa-ttp/documents

T TTP Traffic Management Restrictions

eyt st B el e te e b tale

* Only supports: MIT and APREQ
« All TMRs in the system are published in sync message every 15 minutes

 Anytime a TMR is updated, an update message is published for that
restriction including all fields (not just those updated)

APREQ Data Miles/Minutes In Trail Data

Timestamp (Creation Time) . Timestamp (Creation Time)

Original Producer (Source) e Original Producer (Source)

TMR Action (Add, Update, Remove) TMR Action (Add, Update, Remove)
Unique ID . Unique ID

Restricted Resource . Restricted Resource

Start Time . Start Time

End Time . End Time

Miles/Minutes In Trail Spacing

9/6/2019 30
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» Backup

Backup




ATm TMI Service — Flight Association @’

o Triggers
— TMI's are added, updated, or removed
— Flights are added, updated, or removed from the system

* Flight Criteria
— A flights undelayed targeted take off time (UTOT) or best available runway time
Is between the start/end time of the TMI
» Chose to use UTOT since it is not changed by scheduling logic

» This prevents possibility of flight times repeatedly changing over the threshold for
inclusion and thrashing between inclusion and exclusion from the TMI

— Matches TMI resource

» Uses destination resource specified in APREQ, Ground Stop, or MIT

» Uses departure fix specified in Fix Closures or MIT

» Uses runway/taxiway/jet route or any other resource specified by the TMI
— TMI Constraints

 If TMI constraints are defined, a flight will be included or excluded if matching the
defined set of constraints

9/6/2019
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ATm Release Negotiation Flow

33

APREQ
STBO CLIENT MANAGEMENT IDAC PROXY
SYSTEM
ScheduledStatusCode
| | ScheduledStatusCude | UNSCHED |
» 1 i UNSCHED -¢ | |
sendRequest | LJ | |
(FlightApregMessage) | | | |
| | | |
Transition | | | |
Apreq State | | | |
| | | |
FlightUpdate | | | |
ApreqState | I | |
PENDING_SCHEDULE .
- negotiateReleaseTime | | | |
(ReleaseTimeRequest) | | | |
Release;’g}eﬁgg#esﬁype departureTimeRequest [ | |
> (DepartureTime
RequestType) | _ |
: DepartureTime chedule Request |
- PR
ReleaseTimeResponse < ..\ ResponseType Scheduled Time o
(ignored) | o
N l ScheduledStatusCode
) B | REQ
| ScheduledStatusCode < T
< | REQ | Approve
o i | Schedule
| | I [J
l l l Schedule Approved
| [ | scheduledstatusCode -
| ScheduledStatusCode [~ ) _ 1 APR
1 APR h | [
<t | | ScheduledStatusCode |
SCHED &
lSched;l(l:aggtgtzsCude . | scheduledDepartureTime |
departureRunwayMeteredTime | |
| | | |
Transition | | | |
Apreq State | I | | |
FlightUpdate | | | | |
ApreqState
SCHEDULED & | | | | |
requestedReleaseTime | | | | |
| | | | |
| | | | |
| | | | |
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ATm Data Exchange and Integration- Operator View

ATC to Operator Ramp Tool Colors and Symbology
* Real-time traffic management initiatives
» Airport configuration coordination D
* Runway intent information e

After pushback, engine symbol
indicates spoal up state

Call for release (APREQ)

UAL1087 A319 E
KILNS-EWR

A2100

A10 27 18L '1916

Ground delay (EDCT)

FDX1935 B752 E
KILNS-EWR

FDX 18L

AAF1838 RDU. R
AZAOKLILLS =71 A32 ] A321
— = BEAVY RIW

C1224736R

Hollow icon
AAL730 (il no surveillance)

757 aircraft has blue and
white border

. RPA3565 w E170 {0}
Miles in trail (MIT APREQ + EDCT it
DAL8928 B752 E JIA5026 A319 E _ R B
BARMY-EWR KILNS-DCA Heavy airerafthas — Priority Mlight e pardstand has thick white
m Um“t!;:;z*irwhne has green border yellow border border

A2 27 18L 1816 E5 27 l8L P1916

Dep Fix closure

JBU1118 E190 E
-JFK

ATC runway change

SWA210 A318 E
KILNS-DCA

rs  18L pisis

FLT246
SFO - BOBZY A321

E31 9 22min

-

A4 27 18L 1816

Dep Fix change (CDR)
AAL1864 2319 E
KILNS R2is

N
Irport ground stop «How long can | hold at the gate
UPS1283 B752 E

KILNS- and still make my APREQ or
EDCT time?

D12 27 18L P1816 ups 18L 1916
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ATIP Honor Restrictions with Greater Fuel Efficiency@’

*Target Movement Area Entry Times (TMATSs) are important both for
surface metering and to make overhead stream slot reservation

AAL705  A321 {AL705
BOBZY — SFO
E31 9 ‘o1 A321 E

T1941 E W BOBZY-SFO
T1841
9 ABC

TMAT on flight without APREQ or EDCT

AAL705 AAL705
o 03, A321 Bozy 3r0 A321 g

OBZY - 0BZY - % A321 © A321 3
e BOBZY-SFO BOBZY-SFO
A2010 E T1941 E

9 JABC 9 JA8C
TMAT on flight with APREQ or EDCT (After crossing spot)

Airline and Airport Operators will gain
AAL 705 A321
SFO - BOBZY

E3l 9 22min access to these data elements through
A2010 C TTP SWIM {5

. “TargetedOffIgTockTime”
* “TargetMovementAreaEntryTime”

How long can | hold at the gate and
still make my APREQ or EDCT time?
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ATIP Example TTP TMR APREQ

<ns2:trafficManagementRestrictions xmlns:ns2="http://www.mosaicatm.com/ttp/trafficmanagementrestrictions">
<aerodrome>CLT</aerodrome>
<approvalRequestList>
<approvalRequestData>
<timestamp>2018-05-29T10:44:53.515Z</timestamp>
<originalProducer>TFMS</originalProducer>
<approvalRequestld>
<identification>-838145010</identification>
<aerodrome>CLT</aerodrome>
</approvalRequestid>
<tmrAction>ADD</tmrAction>
<restrictedResource>EWR</restrictedResource>
<startTime>2018-05-29T10:30:00.000Z</startTime>
<endTime>2018-05-30T02:00:00.000Z</endTime>
</approvalRequestData>
</approvalRequestList>
</ns2:trafficManagementRestrictions>



AT[! Example TTP TMR MIT

<ns2:trafficManagementRestrictions xmlns:ns2="http://www.mosaicatm.com/ttp/trafficmanagementrestrictions">
<aerodrome>KCLT</aerodrome>
<milesInTrailList>
<milesInTrailData>
<timestamp>2019-08-16T11:20:37.628-04:00</timestamp>
<originalProducer>TFDM</originalProducer>
<milesInTrailld>
<identification>853866689</identification>
<aerodrome>KCLT</aerodrome>
</milesInTrailld>
<restrictedResource>DFW</restrictedResource>
<startTime>2019-08-16T11:21:37.613-04.00</startTime>
<endTime>2019-08-16T12:21:37.613-04:00</endTime>
<milesInTrailSpacing>10</milesinTrailSpacing>
</milesInTrailData>
</milesInTrailList>
</ns2:trafficManagementRestrictions>

9/6/2019
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AT[! Example TTP Release Time

 FIXM Format https://www.fixm.aero/

A

<nas:NasMessage xmlIns="http://www.fixm.aero/messaging/4.0"
xmins:nas="http://www.faa.aero/nas/4.1"
xmins:fx="http://www.fixm.aero/flight/4.0"
xmins:base="http://www.fixm.aero/base/4.0">
<nas:flight xsi:type="nas:TfdmFlightType" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<fx:flightldentification xsi:type="nas:NasFlightldentificationType" aircraftidentification="acid">
<nas:idCreatorUnit xsi:type="base:IcaoUnitReferenceType"/>
</tx:flightldentification>
<fx:departure xsi:type="nas:TfdmDepartureType">
<nas:approvalRequestReleaseTime>
2019-08-16T11:19:46.837-04:00
</nas:approvalRequestReleaseTime>
</fx:departure>
</nas:flight>
</nas:NasMessage>

9/6/2019
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https://www.fixm.aero/

ATm Example TTP Runway Closure

<ns2:airportinformationData xmIns:ns2="http://www.mosaicatm.com/ttp/airportinformation">
<aerodrome>KCLT</aerodrome>
<closures>
<closureData>
<closureld>
<identification>0</identification>
<aerodrome>KCLT</aerodrome>
</closureld>
<closureState>SCHEDULED</closureState>
<closureStartTime>2019-08-16T11:21:06.175-04:00</closureStartTime>
<closureEndTime>2019-08-16T12:21:06.175-04:00</closureEndTime>
<closedRegions>
<closedRunways>
<closedRunways>Runway</closedRunways>
</closedRunways>
</closedRegions>
</closureData>
</closures>
</ns2:airportinformationData>

9/6/2019
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T Live Demonstration

eyt st B el e te e b tale

« Show Airspace and STBO from INT 10 and 12
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