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Where can a vertiport be placed near Downtown Los Angeles?



Motivtion

Can We assess the smtablllty of a vertlport
near Los Angeles City Hall?



Advanced/Regional/Urban Air Mobility

» Research objectives - safety and convenience, viability,
infrastructure, scalability, traffic management, and public
acceptance

» Benefits - mobility, commutes and deliveries, and decreased
emissions and noise, and perhaps congestion

 NASA Activities
» ATM-X and AAM Project, AMIO*

» ConOps, Technical Challenges, Reference Implementations,
Interoperability

» Series of simulations for UAM airspace management, high-
tempo information exchange, connecting partners, and
preparation for flight tests

*ATM=Air Traffic Management, AAM=Advanced Air Mobility, AMIO=AAM Mission Integration Offices



Why NASA?

Need: Desire for an unbiased entity to help state and
local entities with modeling and simulation

Approach: NASA works with communities to help
assess vertiport locations and transfer technology

Benefit: Common attributes access and understanding
across communities

Competition: From industry and academia, with limited
data access and more resources



Regional Modeling Tool



Vertiport Suitability

Region/city parameters

Zoning, environmental impact, intermodal systems, etc.
Importance of factors (rewards and penalties)
Algorithmic aggregation and thresholding

Location suggestions and vertiport selection

Open architecture
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Zoning Attribute
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Environmental Impact
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Intermodal Systems
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Composite Suitability
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Columbus, Ohio
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All considered acceptable. “Pleasantly surprised!”
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Regional Modeling Tool (RMT)

Demo
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Regional Simulation Tool

Vertiport Assessment and
Mobility Operations System
(VAMOS!)
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Flight of UAM Venhicles

Selected vertiport locations

Intent to assess feasibility of flight

Route structure between locations

Simulation of vehicle flight (models, winds, etc.)

Impact on environment (noise)

Assess frequency and density across any part of the US

Reiterate with modeling tool, as necessary!
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Flights between Vertiports in Los Angeles NA
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Flights between Vertiports in Florida

L L Vortiport Assessmant and Mobility Operations System (VAMOS)
Animation Simuolation Alrspate Alrerall  Applications  Settings  Edil  View
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Vertiports placed in Tampa, Orlando, and Fort Myers, FL




Flights between Vertiports in Ohio

=% Direct routes

T R e LT

Along freeway corridors
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VAMOS!

Demo
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Ongoing work...

CONUS-based experience
- Go anywhere within the US
- On-Demand data availability

Temporal data handling

- Specific data sets: road congestion, demand, etc.

- Display and compute capability

Iterative intelligence
- Integration of modeling and simulation tools
- Userin the loop

Patent pending...
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Citations

« Slides 2 and 3 were captured using Google Maps

« Slides 8-15 and 23 were generated using
OpenStreetMaps and EOX.at
Underlying map data ©OpenStreetMap
contributors www.openstreetmap.org/copyright,
EOX.at htips://maps.eox.at/#about /
https:.//s2maps.eu/#license
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http://www.openstreetmap.org/copyright
https://maps.eox.at/#about
https://s2maps.eu/#license

Questions?

(Kapil.Sheth@nasa.gov)
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Current Interest

* Three types of entities
— Regional, FAA

— Vertiport developers
— Vehicle manufacturers

* Researchers
— Noise modeling
— Surface mobility data
— Ground congestion information
— Vehicle flight route structure

27



N L ' A AT 34053741, -118.244645

= e L k. ——
o Composite Suitability (0.18)
Airperts (0.00) 10,4 mi
= Amck Nogthrop Fld Hawthome Muni
Arrival/Departure Surfaces (1.00) ]
Bike Stations (1.00) TR M
Bain & ¥st
e Bus Stations (1.00) 746 it
EB Tst 51 NS HE -5
Conwention Centers (1.00) 2078 kK
- COMVEME AT 333 SOUTH GRAND AVENUE
BOD Facillities (0.00)
asrrieys Ehals Park Wy TorTees Dasrmes (0,00 ) 1.8 mi
ELYSIAN
Baycare Centers (-0, F#) 1684 ft
CAL-TOT CHILD CARE CENTER-A SER
Fire Stations (0.6) 29220
City of Los Angeles Fire Depart
Future GPLU [1,00) 700
Heliports (0B} Q4R
Los Angeles City Hall Easi
Large Obstacles (0.00) LAl
BLDG
Medical Centers (0.78) 1984 fi
L0 AMGELES AMBULATORY CARE CENTER
Medism Obstacles (0.00) BSO
BLDG
[}
Hoige - Background (Errar) Ervar
3 Parking Lods {0.00) 1537
f Lok Angeles & 2nd Parking Lot
¥ 1 Parks (-1.00) il
! -t City Hall Fark Cenber
Image generated using OpenStreetMaps and EOX.at B Fliicas O Wossks BCH —

It is undesirable to place a vertiport between
N. Spring St. and N. Broadway, downtown LA
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Solution

It is not a good location for a vertiport

Top-left image was captured using Google Maps, other photos were captured by Kapil Sheth
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Ongoing work...

Partnershlp with Tampa Bay Area-Florida
Adaptations for Tampa, Temple Terrace, and
Plant City

« Possibly collaborate with St. Petersburg,
Orlando as well

New adaptations for
« Cincinnati, Cleveland, Dayton, Canton-Akron,
and Toledo
« Exploring infrastructure for entire State of Ohio

Detailed analysis of two potential locations
for City of Los Angeles

Implementing flight corridors (e.g., path
along freeways) and noise footprints
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Train Station Criterion (A)
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Importance of attribute as a function of distance
(or as a function of time)
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Composite Suitability

Suitability function, S:

S = 4 * Noise

5 * Zoning

5 * Power Grid

3 * Ground Congestion
3 * Train Stations

4 * Hospitals

5 * Fire Stations

+ 1 * Sports Venues )

/ 30

+ + + + + +
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Presenter
Presentation Notes
How does one combine each of these attribute spatial (and one temporal) variations (described by the criteria file)? We use a (e.g., linear) combination as described above. The weights are defined in the criteria file (20200827_SuitabilityCriteria_KSS.xlsx). In this case, 65 is the sum of weights associated with the 8 attributes shown here. One major claim of patent is that the weights are variable for each vertiport location. Therefore, if a vertiport is to be located near a sports venue, then the weight for the Sports Venue attribute can be made 10. On the other hand, if the vertiport is desired to be located near a medical center, then the weight for Hospitals attribute can be made 10 and the weight for Sports Venues attribute can be made 0 (if so desired). Also, the criteria can be modified for each location selection, i.e., if the intent is to locate a vertiport for medical purposes, or for large public events (like a sports stadium or a convention center). It should be noted in the patent application that the concept of negative suitability exists for attributes like Schools and Day Care Centers, where it is highly undesirable to locate these vertiports.  Also another claim in the concept is the idea of removing certain regions (polygons) from consideration completely. A good example of this is that it is desired to remove a certain one quarter square mile area on the assessment grid from being considered due to the presence of an endangered specie living there (as described in Slide 7 notes).
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