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The Data Science Life Cycle (DSLC)
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Conventional Aviation in the DSLC
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The skies today!




Urban Air Mobility (UAM)
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Data Science for UAM
Challenges




UAM in the DSLC
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A rather nascent field ripe for innovation




Problems

Aircraft:
« Optimal Sizing, Type, Rider Comfort, Noise ....

Airport:

» Vertiport location, number, demand?

* Interoperability between air side and ground side
« Impact of traffic demand changes...

Airspace:

» Airspace capacity?

« Optimal flight planning and routing?
* Network designs for scale?

* Point to point vs arterial networks?
« Contingency planning?

« ATM Decision making?....



Air transportation in operation
Road transportation like in scale

Leverage research from both fields
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Ex 1: Estimating airspace capacity

Airspace abstracted as a Graph _
Aircraft = Vertex

Aircraft Cluster = Graph Component

Cluster Size = # of Vertices in Graph Component




Ex 1: Estimating airspace capacity

Pop. Density== generate sUAS traffic

Simulate, abstract Airspace as a Graph

Estimate Probability of observing multi-aircraft conflict clusters > 4
Estimate capacity from the threshold.

Repeat for different conflict distances.
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Ex 2: Estimating Noise Impact

Hex flyover noise

sUAS Noise model — 55 dB 400 ft below. 7o Aecrophone under vehicle Path) s,
Noise Propagation and Overlap - AEDT

Simulate sUAS traffic based on Pop. Den.
Noise Metrics
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Ex 3: Impact of UAM on TCAS Alerts

Criteria:
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Ex 3: Impact of UAM on TCAS Alerts
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Ex 4: Airspace Availability Assessment

Airspace Constructs:

» Terrain and Obstacles — public terrain and parcel data

» Controlled Airspace — FAA 28 Day NAS Resource

 SUAS FAR Part 107 airspace — Facility maps from FAA Open ArcGIS data

» Airport Approach and Dep. Procedures — FAA Coded Instrument Flight procedures
» Special Use Airspace — TFRs from NOTAM FDC 7/4319

* Minimum Vectoring Altitudes — FAA Aeronautical Information Services

» Special Flight Rules Area — FAA Sectional Charts

ATC Scenarios Modeled —
ATC Excluded, Fully Segregated, Statically Integrated, Dynamically Integrated




Ex 4: Airspace Availability Assessment

3D Polygon Discretize & Slice  Sample Slice
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Ex 5: Airspace Availability Application
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Ex 5: Airspace Availability Application
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Ex 6: Traffic Demand Analysis & Vertiport Location

Setup:

« 330,000 cross bay commute traffic

« Simulation data with congestion modeling

« Every trip 2 alternatives — all road, mixed mode (road, air, road)

Analysis

» k-means clustering to identify vertiport location

« Estimate travel time for alternatives (vary transit time — 5, 10, 15 min)
« Commuters shift if time savings are 25% (flexible) or 50% (rigid)

Estimate optimal vertiport #, location and commuters benefitted -
« Capacity Constraint <125 takeoffs per hour per vertiport
» Cost Justification Constraint — at least 1800 extra ridership per vertiport




Ex 6: Traffic Demand Analysis & Vertiport Location
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Ex 6: Traffic Demand Analysis & Vertiport Location
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Ex 6: Traffic Demand Analysis & Vertiport Location
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Summary: Examples in the DSLC
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And this is just beginning...




Opportunities

Aircraft:
« Optimal Sizing, Type, Rider Comfort, Noise ....

Airport:

» Vertiport location, number, demand?

* Interoperability between air side and ground side
« Impact of traffic demand changes...

Airspace:

» Airspace capacity?

« Optimal flight planning and routing?
* Network designs for scale?

* Point to point vs arterial networks?
« Contingency planning?

« ATM Decision making?....



And More....

How to apply Al for human-to-automated controller interaction?
How to minimize transfer delays?

Vertiport layout and signage for fast passenger movement?
How to adhere to zoning laws?

What is the impact on land use?

How to resolve conflicting stakeholder concerns — cities,
counties, operators, air traffic controller, FAA and so on ?



Data Sources

Traditional Data Sources:
Airspace Geometry, Flight-plans, Surveillance, Wind & Weather

Non traditional Data Sources:

Federal, county and state data.gov sites

ArcGIS

Land Parcel Geodata

Transit Hub and Network

Land Use and Zoning

Rights of Way (Railroads, Canals, Transmission Lines, Pipelines)
Boundary Layer Wind Plume Models

— environmental engineers
— used for anti chemical warfare research

Explore & Innovate !!!



Thank You for attending the first Aviation Data Science Seminar Series




