Ensuring A:rport Approach Safely

iiiiiiiiiiiiiiii

| Greg Miller, TXDOT Aviation Division
David Lee Fagerman, PLS/RPLS Autodesk

eeeeeeeeeeeeeeeeeeee



Ensuring Airport Approach Safety
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- Instrument Fllght @peratlons
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. rAirport Obstruction Analysis Process ,



Texas Airt System

26 Air Carrier Airports
21 Reliever Airports
257 General Aviation Airports ™

Department
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7,000 Flights!
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“There are around 7,000 aircraft in the air over the United States at any given time” (FAA.gov)



Visual or Instrument?

Visual Flight Rules (VFR)

apply in
Visual Meteorological Conditions (VMC)

Instrument Flight Rules (IFR)

apply in
Instrument Meteorological Conditions (IMC)




Instrument Flight

Standard Instrument NS R 172

DALLAS-FORT WORTH INTL (DF'W)

Approach Procedure (SIAP) =it
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SC-2, 24 SEP 2008 to 22 OCT 2009
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glidapoth of 5000 or 5000, T BBAKR INT RADAR
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DALLAS-FORT WORTH, TEXAS 32° 54" N-97° 02" W DALLAS-FORT WORTH INTL (DF'W)
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DALLAS-FORT WORTH, TEXAS AL-6039 (FAA)

dg 13401
O Trgs 7 | ave crs | vy e 13507 CONVERGING ILS RWY 17R
Chun 174° | jorElev 607 DALLAS-FORT WORTH INTL (DF'W)

Climb to 1000 then climbing
left tumn to 5000 via TTT VOR/DME R-128 to
BELLS INT/TTT 34.5 DME and hold.
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121.85 WEST
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APCH FIX J or 5000.
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SC-2, 24 SEP 2009 to 22 OCT 2009

1049 MAVERICK
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HHZ [2.8) RADAR
* When assigned by ATC intercept
glidepath ot 3000 or 5000. BBAKR INT RADAR

HHZ[73) |

WG5Sl and ILS glidepath

not coincident.

HIRL all Rwys
REIL Rwys 13Land 31L
TDZ/CL all Rwys except 13L and 31L

DALLAS-FORT WORTH, TEXAS
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Instrument

Ground Based |
Navigation e

Non-Directional
Beacon (NDB)
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Instrument Flight

Space Based
Navigation

RE1L
PAIRL Berpu 1 1-3F and |

Global Positioning
System (GPS)

R34
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Instrument Flight

Shifting from Ground to Space Based Navigation




NEXTGEN (Next Generation)

NextGen connects
people, pro :
and techinologies




FAA's "Airports GIS”™

FAA Advisory Circular 150/5300-18B

“General Guidance and
Specifications for Submission of

Aeronautical Surveys to NGS: e
Field Data Collection and '
Geographic Information System
(GIS) Standards”
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FAA's "Airports GIS”™

Obstruction Survey Area for “Vertically Guided” Approach

Cotulla-La Salle County Airport
Project Map

Surface Extensi'\(").l_;l )
/20,200’ from runway end




FAA's "Airports GIS”™

FAA Advisory Circular 150/5300-18B

rii

E:Z:T:::" ;?'.‘.'..'.";"" I Airport Data Feature Definitions:
T r— Group
o Class
EANELANE: | and helipad lights | v-LITE TR | theeshoid s Description
' Capture Rules
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—— s Feature Attributes
old DTGS 1 liallTs

E-LITE- RNWY—
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Feature Attribute

_ Attribute (Datatype

Point

name (VARCHARZ2

Restricted

AIXM LightElementExtension
FGDC AirfieldLight
airfield light point

stem

Documentation and xiway: and

Submission Requirements

n ad Toaatnwag

Related Features

Data Capture Rules: Collect a point in the center of the object at the highest point. Other lights on
the airfield such as apron lights, roof mounted lights etc. used for general illumination should be

captured using the feature type UtilityPoint and delineated using the attribute code UtilityType.

Survey Point Location
- ]

Geogra hlc Coordinates Dntances and Elevatlons
Hundredth of arc second




FAA's "Airports GIS”™

FAA Advisory Circular 150/5300-18B

Attribute Enumeration Tables: Valid Values for Populating Attribute Tags for Features

lightingType
([:numm ation:

(Enumeration: codeColor) ’

[Tt |

cribe real-time status
stem. Lighting
The color of the airfield light.

The luminescence of the airfield light specified in
(cd).

5.15.9.

CodeColor
Value
AMBE

H[IH 34

PINK

PURPLE

RED

RED-GREEMN
RED-RED

TBD

VIOLE]

WHITE
WHITE-REID
WHITE-WHITE
WHITE-YELLOW
YELLOW
YELLOW-GREEN
YELLOW-RED
YELLOW-YELLOW

: Description
| Amber [US, C
| Black [U.S. CADD]

Blue [U.S, CADD

urhu
Pink [U.S. CADD
Purple [/
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FAA's "Ai

ports GIS™

[dentify Frarm:

Idertified 1 Feature

1" AIRFIELDLIGHT

= AIRFIELDLIGHT
rurtavE dgelight

Location: |123°29'4B.988"W 4577 479N A
Field | Yalue

FID [ata)

shape Point £

MAME rurimavEdgelight
DESC rurmmavEdgeLight
LIGHTIMG MIRL

COLOR, WHITE
LUMIMESC 0

PILOTCONTR ]

STATUS OPERATIOMNAL
ALTERMATIY 0

b -125,496954

L 45.118741
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FAA's "Airports GIS”™
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Lago Vlsta Rusty Allen Airport
Lago Vista, Texas

Obstruction Analysis Process
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Agenda:

Airport Obstruction Evaluation
* Obtaining the existing conditions

e Creating Imaginary surfaces per FAA
regulations

e Using conventional methods to review
extruding features in the flight path zones

e Using Lidar methods to supplement &
confirm extruding features

S Autodesk



Obtaining the Existing Conditions

» Collect top of feature points for ground trees, buildings,
towers, and any other feature that extrudes into the air

» Collect data with the following methods:
«Ground Survey

e Total Station

o Static and Kinematic GPS
Photogrammetric Data
Aerial Imagery
Existing Plans

e Create CAD drawings in real world coordinates
Lidar data (optional)

« Ground Based

 Mobile

« Aerial

Autodesk



Creating Surfaces from Existing conditions

« Existing ground surface — original.wmv

e Building and Vegetation surface — build-veg.wmv

I Autodesk



Creating Imaginary surfaces

 Threshold Siting Surface (TSS) -
*Begins 200-ft past end of runway pavement
*Elevation starts at the runway endpoint elevation
*Slopes 20:1 for 10,000-ft
eInitial width, centered on runway, is 400-ft
*End width, centered on runway, is 3800-ft

*Object Free Area (OFA) -
*Begins 240-ft past end of runway pavement
eElevation starts at the runway endpoint elevation
e Surface is rectangular
« Extends horizontally from runway centerline
 Width, centered on runway, is 400-ft
*Elevation coincides with runway centerline elevation

S Autodesk



Using conventional methods to review
extruding features in the flight path zones

» Create bare earth ground surface

* Create TSS and OFA surfaces based on runway geometry
and grading requirements

* Create a differences surface between build-veg surface
and the TSS surface - conventional.wmv

 Report and Annotate Extrusion surface - reporisZ2.wmv

— Autodesk



Using Lidar solutions to supplement & confirm
extruding features relative to the imaginary
surfaces

e Do all of the conventional methods

 Merge the Lidar data, including non-bare earth data, to
create a surface model

* Drape the imagery on the Lidar surface for visual extrusion
detection

 Generate a 3D Geotiff that combines the Lidar data with
Imagery, creating a Geotiff that has x/y and z values. Use
this to also evaluate and confirm visual extrusions -
Lidar.wmyv

S Autodesk



Questions:
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Thank You:
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