NAS Infrastructure Modernization:

A common theme to Volpe’s aviation research program

Nelson Keeler
Director, Office of Aviation Programs
Volpe National Transportation Systems Center



ﬁ JJ: Modernized Concept for Arrivals:
| Continuous Descent Approach (CDA)

What is a CDA?
* “Minimum Thrust” approach on arrival

* Minimize/eliminate level segments on arrival
— Reduces thrust increases
— Reduces use of speed brakes

— May increase altitude above population in places
* Lower noise received on ground
» Fewer Local Air Quality impacts

Relationship to NGATS:

e “Create new analytical tools to understand better the
relationship between noise and emissions, the different types of
emissions, and the costs and benefits of different policies and
actions”
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T RS, Volpe’s Role on CDA

 Aviation Environmental Design Tool (AEDT) —
Volpe Lead Developer

— Development of single tool capable of analyzing both
noise and emissions impacts

— Algorithm development to understand implications of
CDAs

— Modeling demonstration analysis for ICAO Committee on
Environmental Protection (CAEP)

 Coordination with FAA PARTNER Center of

Excellence - Tests have shown up to:
— 6 dBA noise reduction

— 30 less NOx emitted

— 500 Ibs less fuel used
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= 2y Goals of Traffic Flow Management
@R (TFM) Tech Refresh

« Replace legacy Y2K infrastructure with up to date
technology to reduce costs and increase
functionality

« Scope: TFM Hubsite (Volpe), Disaster Recovery
site (FAA Tech Center), and 80 FAA field sites.

« Timeframe: fall 2004 — spring 2005

* Results:
— New HW and training to all sites
— TFM HW maintenance reduced $1M/year
— Order of magniture improvement in HW speed
— Linux OS replaces proprietary Unix OS
— Noticeable application response time benefit to users
— New functionality to reduce congestion is now achievable
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Y ) Y Benefits of Tech Refresh on
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5 ) 1 Enhanced FAA Safety
._/I._:(_'_g&d't:-sr - "
(@ Metrics

« Background: FAA wanted a more objective
method of categorizing the severity of runway
Incursions.

* Volpe developed a computer model that takes into
account the: conflict configuration, closest
proximity between aircraft, visibility, avoidance
maneuvers executed, and other factors to
categorize the severity of the incursion.
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5 ).} Enhanced Safety Metrics -
N Ground

* This Runway Incursion Severity
Classification (RISC) model is currently
being validated by the FAA and other
countries and is under consideration at
ICAQO as a tool for standardized ratings of
runway incursions.
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Runway Incursion Severity Model

From tabled worst severities S for visibility, communication and avoidance maneuver factors,

given the incursion scenario and closest proximity,

RVR/ VISIBILITY/ CEILING FACTOR

Scenaro # 48a- One takeoff aircraft

CEILING
One aircraft or vehicle enters runway with other aircraft on takeoff roll S /i Lo/ ) TR R (10 SR 1,8 | . 415
ALL BEST CASE EXCEPT FOR WORST CASE OF PRIMARY FACTOR . . ! 3 10
1 mi. = 6000 ft. 5 5 5 10
CLOSEST 3/4 mi. or 4500 ft. 8 8 8 10
HORIZONTAL [COMBINED |COMBINED  |Visibility/ Information Avoidance 1/2 mi. or 3000 ft. 10 10 10 10
PROXIMITY  [BEST CASE |WORST CASE |RVR/Ceiling |Comm. manuever 1/4 mi. or 1500 ft. 10 10 10 10
100]A =4 A=4 NIGHT ~ RVRor VISIBILITY
>3 mi. 3 4 5 10
500|{C =2 A =4 B+ =3.3 B+ =3.3 A-=37 1 mi. = 6000 ft. 8 8 8 10
3/4 mi. or 4500 ft. 10 10 10 10
1000|D =1 B =3 C+=23 C+=23 B-=27 1/2 mi. or 3000 ft. 10 10 10 10
1/4 mi. or 1500 ft. 10 10 10 10
2500{D =1 D =1
At - : : $=3.3 o=
objective data for a particular incursion event then p=0.1,0 Pt
- - - (Information, A
can determine weightings P for each factor, e.qg. case)

visibility (see above right) and then a vector

severity S* is determined by

S* = Sp + P1(S1-Sp)

+[Ziz20n PP (Si-1)° [ Zis2t0n (Si-1)°1°° (Sw-S1)
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Severity of Wake Vortex Encounter

1
-—
Eofovlvooovvoooo] booooovoooooloooooovooooo
SvjoonnononrnmmE [VOOVOVVOOVVO [DOVVOOOOVO
©
J [svjooccccgge« OOmmmmmmmm CHCHOHOHHOHONONE
< o
AR AL (SIEIE4E IR 4R e IR 4E SHIEJEJEIE 4L 4B Ommmmmnmm
0]
szAAAAAA o< << << < o< << << <
B el<w <<« << << <<«
MGCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
o
200000000V [DOVOVOVOVOO VOO0V VOVO
g |[Svjconnnnnnnm VOOV O ooooovooooO
14 »
< FOOOCCCC L Ommooonmaonm (GNGHONGHONSHONE)
gnlm << <<« IEJEJEJE 4RIt v v v v v
Al ggi< << << << <<«
M6CCCCCCCCCCCCCCCCCCCCCCCC
2wlooooLVVOLOLOL [pooLVVLOOLLOL
—
- g+loooooovvOO0O OoovovoVoLOLOLOLO
0 2]
W MQVCBBBBBBBB Onmoomommmnm
gajm < << << D <L
NI i RIS << <<
Z S©l000 00OV VOVOOVVOOV
1]
o
H FWLOO000OVLVVOOL [DLOLVVLOOLOLOO
© @
6 |g<joooovoo000O CHENCNONHSHENSHNENE
= n
M M3CBBBBBBBB Onmomomommmnm
C -—
2 |Evm<cccc DL
5 la-l« <<« < <<«
2 O OO0 00000000000 000 0000000000000V oooo
[C RN 0O OO OO0 0000 o 0N o000 00000 oQ lelielejlojlololiolololole]
dm. 123456789m 123456789w 123456789m
2%
€3
£ o
2 > L
5% 2 N Q
&S| & 2 e
—'® I m —
-
-
<
2
83 5
o
<<
RAMn4% < © 4 > =0 O
< <
a0 -
y > w
00685 8 EANSIC]
T migEs
2oss w3 44 £ T|m|3| |&
T= 0% mAHRm mw o "3BT C
o 9 o N B 2 o
SEL? SImSs 88 = 8388 &

6/16/2006



5 ).} Enhanced Safety Metrics —
N Radar Environments

* Volpe is now developing metrics to
categorize the severity of losses of standard
separation in the radar environments
(ARTCC and TRACON). Metrics are being
designed to reflect the: proximity to collision,
degree of the loss of required separation,
severity of the operational error that
resulted in the loss of standard separation.

6/16/2006 12



Airport Surface Detection
Equipment (ASDE-X)

- New-generation airport surface surveillance™ e >2t =e ©

system

 Two sensor subsystems
— Primary radar
— Beacon multilateration

* Volpe evaluated low-cost candidate

— Automatic detection, high resolution surveillance
of airport movement areas, approach corridors,
other areas of interest

— Extracted radar plot data and processed digital
video

 FAA conducted competitive acquisition
* Volpe supporting deployment

— Installation and test
— Ad hoc problem solutions
— RF Modem development

Dassault Radar at Norfolk
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Surface Movement Radar

ASDE-X System

Production Equipment

Multilateration Equipment
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Gulf of Mexico Evaluation of
ADS-B and Multilateration

Sponsors:
— NASA — Original sponsor
— FAA — Program participant

Problems
— No radar coverage across Gulf
— No coverage of offshore aircraft

Two Candidate Solutions

ADS-B
— New transponders
— One ground station in view

Wide Area Multilateration
— Current transponders
— Multiple ground stations in view

Three-phase / four-year effort
— Standard terminal area
— Small terminal area (helo-focus)

— En Route / Oceanic 1
5
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Focus of Space-Based PNT
Research and Applications
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GNSS Impact on CNS/ATM

GNSS is Different From Ground Based
Navaids

Areas of Degraded Coverage Not Stationary
due to Motion of Satellite Tracks

Pilots/ATC Need to Know Where and When
GNSS is Not Available

Vulnerabilities of GNSS Must be Addressed

18
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TSO C129 RAIM NPA Availability
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Brazil GPS Performance
Monitoring System Overview
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GNSS
GALILEO
GPS

e Recife

GPMS
Processing

Brazil TRS

© Bazil TMS Monitoring

CG NA/ACC/APP21




Wake Vortex Program
Goals

* Increase airport arrival and departure rates by
reducing wake-imposed aircraft separations

* Increase safety margin by employing new procedures
only under specific conditions




6/16/2006

Wake RMP Sequence of

e Mitigation Changes

. Procedure changes only (weather

independent)

. Changes based on data from existing

airport weather sensors
Primarily wind

. Changes based on new weather sensors

Wind — vertically and horizontally dispersed
Wake demise

. New procedures using data from newly-

procured wake sensors
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« Experimental data collection and analysis for procedure

and safety case development
— St. Louis (on-going)
» Waiver to 2500-ft rule (procedural change)

» Change to Order 7110.65 to 2500-ft rule (procedural change)

* Preparing for departure measurements
— Denver (on-going)

» Support to STL work

» Experimental sensor evaluation
— Planning for additional airports

« San Francisco
Cleveland
Memphis
Houston

« Contributing to

— ConQOps development
— A380 Issue
— B757 Classification Issue

 Wake sensor development

6/16/2006 Pulsed Lidar at St. Louis Airport [



STL Sensors

Largest Wake Data Collection Effort to Date

Pressure
Transducer_

Windline (2) "

Aircraft Detectors (2)

Data Bases
« TAMIS

« ASDE-X

« ASOS
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