£l

base Vcc ICY =

-'. N ADMI ;&E"k AT

i
.,ﬁi’f'

] /’/"':/. / g “

———_

s ';?c
-
’ !

Fedem N m\ |
dmlmstmt\on ;ﬂ

-Cliff Jo nsoini_ -

)
r"




Overview of the Research Effort

Project: Examining Vertiport/Heliport Landing Zone Database
Accuracy & Gap Analysis

1. Analysis of FAA’s 5010 sites (i.e. ADIP) & LZ Control’s landing
sites for accuracy/integrity of location information

2. Artificial Intelligence/Machine Learning Helipad Detection
3. Development of Vertiport/Heliport Risk Analysis Tool
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U.S. Heliports/Vertiports Visual Comparison
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U.S. Heliports/Vertiports — Total
Summary Statistics Comparison

___ Mewic | Totals | %FAA % LZ Control

Number of Heliports 5,935 > 50% of FAA total
from FAA Database

Number of Heliports 13,147 < 50% of LZ total

from LZ Database

Number of Heliports 2,428 41% 18%
within 0.1 mile

Number of Heliports 1,963 33% 15%
with matched ID’s

Number of Heliports 10,719 59% 82%
beyond 0.1 mile

Number of Heliports 11,184 67% 85%

with no matched ID’s

& 2 _ . )
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California

LZ heliports in CA colored green if within 0.1 mi from FAA's dataset
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California

Number Percent FAA Percent LZ
Heliports FAA 381
Heliports LZ 166

Distance 0.1 mi 124 32.55% 74.7%
matched

ID Matched 101 26.51% 60.84%
Distance 0.1 mi 42 11.02% 25.3%
unmatched

ID Unmatched 65 17.06% 39.16%
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Florida

LZ heliports in FL colored green if within 0.1 mi from FAA's dataset
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Florida

Metric Totals % FAA % LZ
Heliports FAA 341
Heliports LZ 444

Distance 0.1 139 40.76% 31.31%
mi matched

ID Matched 115 33.72% 25.9%
Distance 0.1 305 89.44% 68.69%
mi unmatched

ID Unmatched 329 96.48% 74.1%
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Hawall

LZ heliports in HI colored green if within 0.1 mi from FAA's dataset
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Metric
Heliports FAA
Heliports LZ

Distance 0.1 mi
matched

ID Matched

Distance 0.1 mi
unmatched

ID Unmatched

Aviation Research Division, ANG-E
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LZ heliports in LA colored green if within 0.1 mi from FAA's dataset
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Metric
Heliports FAA
Heliports LZ

Distance 0.1 mi
matched

ID Matched

Distance 0.1 mi
unmatched

ID Unmatched

Aviation Research Division, ANG-E
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Maine

LZ heliports in ME colored green if within 0.1 mi from FAA’'s dataset
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Metric
Heliports FAA
Heliports LZ

Distance 0.1 mi
matched

ID Matched

Distance 0.1 mi
unmatched

ID Unmatched

Aviation Research Division, ANG-E
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Some Examples from the Dataset

 Florida Heliports
— 84FD
— FD13
— 3FD7
— 46FL

FOR OFFICIAL USE ONLY [ s Federal Aviation Administration 15
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27°04'27.8°N 82°12'29.1"W

27.074389,-82.208072

I I

o

Photos

Aviation Research Division, ANG-E

84FD (2.59 mi)
Addresses listed both in LZ and FAA are the same
Coordinates listed in FAA’s database point to different location

LZ FAA

= 27.0481722:82 2360250

43

1450 Sumter Blvd, North Port, FL 34286
3QFR+0Q North Port, Florida
Add a missing place

Add your business

Add a label

FOR OFEICIAL USE ONLY Federal Aviation Administration 16




84FD (2.59 mi)

3.8 miles

“ = 10 min g@
& 4.1 miles R

Py -I',e.-_-;'
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FD13 (0.45 mi)
Both refer to Cleveland Clinic Florida Hospital
Closed indefinitely based on airnav.com website

LZ FAA

. — 26.0888888888889, -80.365833

= 26.082319,-80.365686

26°05'20.0"N 80°21'57.0"W

26.088889,-80.365833

26°04'56.4"N 80°21'56.5"W

26.082319, -80.365686

@  weston, FL

3JQM+HM Weston, Florida

®  Weston, FL 33331

9’ Add a missing place

T+ 3JJMEWP Weston, Florida

#,  Add your business

Q,  Add amissing place

[  Addalabel

9,  Add your business

Photos

Add a label

Aviation Research Division, ANG-E FOR OFFICIAL USE ONLY Federal Aviation Administration 18




FD13 (0.45 mi)

© = @B F

Weston, Florida
Weston, Florida 33331

Add destination

Leave now ~ OPTIONS

Send directions to your phone

f via Royal Palm Blvd and Weston Rd 4 min

Fa

DETAILS

Explore Weston

00066

Academy”

T
et AT N
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3FD7 (0.38 mi)
Both refer to Indian River Memorial Hospital

LZ FAA

=  27.6639203 -80.396162

= 27.658394 -80.396128

27°39'30.2°N 80°23'46.1'W

27.658304,-80.396128

27°39'50.1"N 80°23'46.2"W

a) @& : s S 27.663920,-80.395162
ractions Sa Nearp! Send YOUI are : 3 1
phone e ” egolMaidona
e ] = I F -\\ \',_-‘\ f"_-“
- { ] | - | | ]
© 990996 36th St, Vero Beach, FL 32960 S ° \9/‘ - X ;--J A :i-’l
. . AR Directions Save Nearby Sendtoyour  Share

MJ53+96 Gifford, Florida
phone

9, Addamissing place
%,  Add your business ® .
Gifford, FL

D Addalabel
»ee  MJ73+HG Gifford, Florida

Q.  Addamissing place

M. Add vour business

Aviation Research Division, ANG-E FOR OFFICIAL USE ONLY Federal Aviation Administration




Gifford, Florida

3FD7 (0.38 mi)

& |
2
Helipad Hospital, 990-996 36th St, Ver

L|Iy5 Cay
Add destination

Regency Park

'.',"

Leave now

-

OPTIONS

L ®Gifford

‘. SU|drIb Senior
iy meg Vero Beach
] N
¥ {Consulate'Health &
Ct and Dr Hugh McCrystal Dr 2 min

= | r?'_’,#@ W s,Edge
{::re of verol BEJL.h g 0.4 mi S
i 1

e ] ' |J|.\.l|'_.(.lk"
\@' il oo
DETAILS ;

Mlller‘}:.HeaIth
(¢ 251 105D ,|.. : kf\“ldrt PhdrmdLy
Explore Helipad Hospital b

I o ¥
Florida Baptist @@ =
Retirement,Center”

o ME-IQNH'.U'U!F-U"
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46FL (0.21 mi)
Both refer to Jess Parrish Hospital

LZ FAA

= 28.631592 -80.824536
28.6294403 -80.821998

28°37'46.0"N 80°49'19.2"W

28.629440,-80.821998

28°37'53.7"N 80°49'28.3"W

28.631592, -80.824536

Directions Save

o ©® ® ©
N S i
Directions Save Send to your Share
phone
@  Titusville, FL 32796

s JSHH+QS Titusville, Florida

@ 1151 N Washington Ave, Titusville, FL 32796
9+ Add a missing place

J5JG+J5 Titusville, Florida

Q.  Addamissing place

Federal Aviation Administration 22
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46FL (0.21 mi)

® m @ F MH

Helipad Hospital, 1151 N Washington /

Titusville, Florida 32796

Add destination

Leave now - OPTIONS

Send directions to your phone £ ' ik

Titulﬁine, FL'32796/0)

¥
[

-'j

e

B viaunnamed roads 2 min

il wra b
rasiest rouie

DETAILS
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Helipad Detection

Objective: Identify Helipads using Satellite Images
from Google Earth

Approach: Use a Deep Neural Network to detect
helipads from satellite imagery

Results: 94% accuracy of detection

Explainability of detection: Does the network look
at the helipad, or features near the helipad?

) Federal Aviation Administration 24
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Heliport Classification/Detection

Classification

 Training data contains only a labeled image pair.
« Typically simpler and easier to train.

 Will determine the classification of image
Detection

« Training data may contain multiple labeled boxes for
an image

« Typically has classifier backbone, and an extraction
element

 Will put boxes around identified detected objects.
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g
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Oy S, s Create a
Sample an area Vor” 400 WPy /e 18880x18880
using a 31x31 RS Yo 2/ 1) “composite”
sliding window with V) /¥ image

5% overlap : by

Create 961 images
of 640x640 pixels

Sample collage

using a 59x59 AN 1,/ ¥4 Create a

sliding window LN W /. /| of 18880x18880

with a 50% s MR 1/ r “composite”

overlap - & image showing
cells with
helipads.

Create 3481

images of

640x640 pixels
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Heliport Detection Examples

Ground Truth: Has Helipad Prediction: Has Helipad

Aviation Research Division, ANG-E FOR OFFICIAL USE ONLY




Heliport Detection Examples

Ground Truth: Has Helipad Prediction: Has Helipad

0

250

50 50 25
100 100 - 150
150 150 [—

200 200

0 50 100 150 200 250 0 50 100 150 200 250
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Heliport Detection Examples

Ground Truth: Has Helipad  Prediction: Has Helipad

0

50 50
100 100 - 150
150 150 100
200 200
250 g iy L 250

0 50 100 150 200 250 0 50 100 150 200 250
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Heliport Detection Examples

Ground Truth: Has Helipad  Prediction: Has Helipad

0 0
50 50 - 200
100 100 | 150
150 150 L 100
200 200
250 H==2TE e e i 250
0 50 100 150 200 250 0 50 100 150 200 250
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Heliport Detection Examples

Ground Truth: No Helipad  Prediction: Has Helipad

0

50 M 50
100 100 - 150
150 150 - 100
200 200

250

0 50 100 150 200 250
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Heliport Detection Examples

Ground Truth: No Helipad  Prediction: Has Helipad

0 0
50 50 - 200
100 100 - 150
150 150 | 100

200 200

250 == oty g R e e e gt 250
0 50 100 150 200 250 0 50 100 150 200 250
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Heliport Detection Examples

Ground Truth: No Helipad  Prediction: Has Helipad

50 4.
100 -3 L 150
149 100
200

i, IR W RS 250

0 50 100 150 200 250 0 50 100 150 200 250
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Heliport Detection Examples

Ground Truth: No Helipad  Prediction: Has Helipad

0 0
50 50 - 200
100 100 - 150
150 150 100

200 200

250 e e w  A 250
0 50 100 150 200 250 0 50 100 150 200 250
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Vertiport/Heliport Risk Analysis

 Objective: Develop arisk-based heliport
metric

 Approach: Quantify and show risk based on
proximity to obstacles and other parameters

W U o a m— w iy wjun - I
L ' B B8 i
gpueEE M DR P LA L ! N7 ,
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Vertiport/Heliport Risk Analysis

Conceptual)

B | Heliport Risk Analysis
Enter State Abbreviation:

Enter

Select a Heliport Below:

Cape Regional Medical Center
Cooper University Hospital
Hackensack University Medical Center,
Hackettstown Medical Center
Hunterdon Medical Center
Inspira Medical Center, Vineland
Morristown Medical Center
Newton Medical Center
Overlook Medical Center

Shore Memorial Hospital

Heliport Name: Hackensack University Medical

Heliport NavID: N122
Latitude/Longitude: (40.884, -74.056)

| 5 7 \"‘"‘p Univers
Wz /i "
, :’f‘rq, 3 (62)
h AR $ 8 S
G3n . = o
£ : \\\fi«@ S £ anderson i
@ 13 3 & “sireet :
= . AL 5
= 7 /!
=z T S S e
E &
L .
S Obstacle TOWER 3
Distance:0.611nm CR 1 x
£
Height:653f &,
Risk: 4
di
.k“qp Ess;i Streat i;
< i p ol
1 F
.; & )
/ 7 /
[
o
3] r = {
P South!t Leaflet | Data by ® OpenStrestMap, under ODbL.
Height(AGL) ~

Distance(nm)

Obstacle
I o |4 ping 0.061 193
2 BLDG 0.064 141
3 BLDG 0.065 100
4 BLDG 0.075 201
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Future Work
Landing Zones/Heliports/Vertiports Comparison

— Continue accuracy analysis using Google Earth for identified
heliports

— Perform additional statistical analysis

— Insure we don’t recommend any changes to change the location of
surveyed heliports for public/private IAP’s

Heliport/Vertiport Detection
— Further refine helipad detection Al/ML algorithms

Heliport/Vertiport Risk Analysis metric

— Add-in other types of obstacle data, approach/departure paths,
airspace, etc.

— Examine operational traffic counts using ADS-B data

Revisit USHST 5010 Recommendations (Reference
2018 USHST Memo. from IWG to Office of Airports

—
ke ALy
& A

by
& % i _— .
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Questions?

Aviation Research Division, ANG-E FOR OFFICIAL USE ONLY




	Heliport/Vertiport Landing Zone Database Accuracy & Gap Analysis
	Overview of the Research Effort
	U.S. Heliports/Vertiports Visual Comparison
	U.S. Heliports/Vertiports – Total Summary Statistics Comparison
	California
	California
	Florida
	Florida
	Hawaii
	Hawaii
	Louisiana
	Louisiana
	Maine
	Maine
	Some Examples from the Dataset
	84FD (2.59 mi)�Addresses listed both in LZ and FAA are the same�Coordinates listed in FAA’s database point to different location
	84FD (2.59 mi)
	FD13 (0.45 mi) �Both refer to Cleveland Clinic Florida Hospital�Closed indefinitely based on airnav.com website
	FD13 (0.45 mi)
	3FD7 (0.38 mi)�Both refer to Indian River Memorial Hospital
	3FD7 (0.38 mi)
	46FL (0.21 mi)�Both refer to Jess Parrish Hospital�
	46FL (0.21 mi)
	Helipad Detection
	Heliport Classification/Detection
	Collage & Prediction
	Heliport Detection Examples
	Heliport Detection Examples
	Heliport Detection Examples
	Heliport Detection Examples
	Heliport Detection Examples
	Heliport Detection Examples
	Heliport Detection Examples
	Heliport Detection Examples
	Vertiport/Heliport Risk Analysis
	Vertiport/Heliport Risk Analysis (Conceptual)
	Future Work
	Questions?

