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Center TRACON
Automation System
CTAS

✈ Trajectory clearances and
aircraft data are communicated
between air traffic control and
aircraft via data link

✈ Flight crews follow these trajectories
accurately using the aircraft's FMS
automation.

✈ Air traffic controllers determine an
efficient conflict free plan for arriving
aircraft using the Center TRACON
Automation System (CTAS) in order to:

✈reduce flight delays
✈ increase throughput 
✈ ensure flight safety

Cockpit Automation

Efficient Arrival Management Utilizing
ATC and Aircraft Automation
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CTAS/FMS Integration Scenario

Center TRACON

Downlink aircraft
ADS state &
FMS trajectory.

Uplink descent
winds

Uplink
downwind
extension

Downlink
preferred route
& descent
speeds

Downlink FMS
trajectory when it
changes

Uplink of cruise
and descent
speeds & any
route modifications

Sector controllers use
CTAS tools to implement
and fine tune the plan
and issue FMS descent
clearances.

Planning controller uses
CTAS tools to create an
efficient conflict free plan for
arriving aircraft on FMS
trajectories.

TRACON controllers
use CTAS tools to clear
aircraft on FMS
transitions.
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CTAS/FMS Operational Concept

• Air/ground information exchange for better trajectory
predictions.

• CTAS compatible FMS routes and descent
procedures.

• Downlink of user prefered arrival and descent
trajectories for arrival planning in Center airspace.

• Uplink of CTAS advised cruise & descent speed and
route modifications in Center airspace.

• Uplink of CTAS/FAST routes to FMS aircraft for more
precise control of interarrival spacing in TRACON
airspace.
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Charts and Procedures

• Operator Task Models
- Cognitive Walkthrough Methodology
- Crew Activity Tracking System

• Charting
- FMS Arrival & VNAV Descent
- FMS transitions

• Phraseology
"Descend via the BOWIE F2 Arrival,
maintain 290 knots in the descent."

• Training Material
- Flight Manual Bulletin

Dallas-Ft Worth Intl
603'
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PREVO
N33 14.8  W097 25.8

BOWIE F2 ARRIVAL AND TRANSITIONS

DALLAS-FT WORTH, TEXAS
DALLAS-FT WORTH INTLATIS 123.77

REGIONAL Approach 119.87  133.62

BOWIE F2 ARRIVAL (UKWF2)
ROMAH (ROMAH) AND PREVO (PREVO) FMS TRANSITIONS TO ILS13R AND 1LS18R

(/E or /F aircraft,  RADAR required)
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PREVO (PREVO) FMS TRANSITION

POPPA
MORRY

Cross at or above 3000'.

PREVO FMS TRANSITION NOTES:

1. "Descend via PREVO FMS transition."
FMS route discontinuity must be closed
between PREVO and MORRY waypoints.

2. Expect ILS13R.

26 APR 00

ROMAH (ROMAH) FMS TRANSITION

133

ROMAH FMS TRANSITION NOTES:

1. Expect ILS18R.

ICKEL

ROMAH

Cross at 190 KIAS.
Cross at 3000'.

099

099

N33 11.0  W097 25.8

YOHAN

PREVO
N33 14.8  W097 25.8 133 Cross at or above 7000'.

ALL AIRCRAFT

Landing 18R:
Expect ROMAH FMS TRANSITION.

(see side panel).

BAMBE
N33 21.4 W097 40.7

D
(H) 112.4 UKW

BOWIE

N33 32.2 W097 49.3

ALL AIRCRAFT

Landing 13R:
Expect PREVO FMS TRANSITION.

(see side panel).

JETS

Cross at 250 KIAS.
Cross at 11000'.

BAMBE
N33 21.4 W097 40.7

TURBOPROPS

Cross at 7000'.
ROMAH
N33 11.0  W097 25.8

ALL AIRCRAFT

Fly assigned routing to BOWIE (UKW).

ALL AIRCRAFT

Cross at or above7000'.

PREVO
N33 14.8  W097 25.8

BOWIE F2 ARRIVAL  NOTES:

1. Consult Flight Manual Bulletin for procedure details and data link procedures.

2. "Cleared to DFW via the BOWIE F2 Arrival." or"Cleared as filed".
- The BOWIE F2 Arrival includes the aircraft's assigned lateral route to  BOWIE.
- This is a clearance for the lateral routing only of the BOWIE F2 Arrival to ROMAH.

3. "(maintain Mach .XX). Descend via the BOWIE F2 Arrival, (descend at XXX IAS)."
- This is a clearance to descend at the VNAV Top-of-Descent to the published BAMBE  altitude or other cleared altitude.
- Vertical navigation is not at pilot's discretion.  Maintain current altitude until the VNAV Top-of-Descent .
- Report leaving altitude.
- Comply with assigned speeds.

4. Advise Regional Approach on initial contact that you are on the BOWIE F2 Arrival.

N33 09.7  W097 03.2

N33 06.4  W097 03.2

N33 00.2  W097 10.8

N33 03.8  W097 14.6
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CTAS/FMS Center Tools & Controller Interface
• Meet time cruise and descent speed advisories
• Multi-aircraft trial planning for transition airspace
• Multi-aircraft trajectory preview display
• Datalink for information exchange & trajectory clearances
• Toolbar for clearance input, datalink and display control.



CTAS/FMS Center Tools & Controller Interface
•  Multi-aircraft trajectory preview display

AAL3245  DFW
290 C
269 D 315/270
0211  415

Their predicted 
locations in 16 minutes

Current locations of last 4 aircraft in rush

16
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Flight Crew Interface Enhancements

data link interface (~777)

vertical
situation 
display

• Fewer button presses
for less headdown time
on the CDU

• VSD to aid assessment
of route uplinks
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Common CTAS & FMS Route
Databases & Charts

The CTAS TRACON
PGUI with a PFS route

Section of the JEN FMS
Arrival Chart

Flight Deck
Navigation Display

(L18R.JEN)

ROSEL
At or above 5000'

Cross at 190 K t

WIL AM
At or above 3000 '

YOHA N
At 3000 '

Dallas-Ft Worth Intl
603'DELMO

(X.X)

LEGR E
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A Datalink Function
Route Modification Uplink

LOAD ACCEPT EXECUTE
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CTAS/FMS Simulation Study

• ATM simulation at Ames
– 3 Center sectors + a planning position
– 3 TRACON sectors

• Aircraft simulators at Langley & Ames
– Full-Mission B757 Simulator
– Advanced Concepts Flight Simulator (ACFS)

• Participants
– 6 controller teams
– 12 flight crews

• Conditions
– 2010 time frame
– CTAS Tools: TMA, DA, FAST
– All aircraft FMS equipped
– 20% & 80% datalink equippage
– Piloted simulators have traffic displays
– A no tool control condition
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Sources of Potential Benefits

• Information exchange for trajectory prediction accuracy

• User preferences for more cost effective descents

• FMS routes for more controllable & precise trajectories

• FMS routes for increased safety

• Fewer clearances

Key idea: if an aircraft can remain on FMS trajectory until the
final approach fix a number of sources of arrival time error are
eliminated.



14

In
fo

rm
at

io
n 

S
ci

en
ce

s 
&
 T

ec
hn

ol
og

y

Concluding Remarks

... with minimal changes to today’s FMS and
datalink systems.

What we plan to demonstrate ...

• Center

     Increased efficiency of arrival traffic management.

- Reducing average delays

- Accomodating user preferences

• TRACON

Increased throughput.

- Reducing inter-arrival time variability
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Plans for FY01

CE-11  Pilots use traffic displays and guidance
to fine tune spacing.

CE-5  Pilots and controllers both use trajectory
manipulation tools to coordinate
deviations arround weather.
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CTAS/FMS Simulation Components

CDTI Lab

ACFS
757RFD

ADRS

PAS

CTAS TRACON 
(FAST)

Feeder 
Controller

PGUI

Final 
Controller

PGUI

 CTAS Center 
(DA)

En Route 
Controller

PGUI

Air
Side

Ground
Side

All air-ground datalink communications use a common protocol.
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