Artificial Intelligence
in Aviation 2025



Pilot Humour

“"Hey Bob, what’'s a
mountain goat doing

up here in a cloud
bank?!”

“Say ... what’s a mountain goat domg way up here
in a cloud bank?”



What is AI?

Think of AI as Google on steroids

A googol is 10 to the 100" power



Topics

Flight Safety, Efficiency, Training and Security
Future Developments

- Urban Air Mobility (UAM)
- Autonomous Flight

Real World Applications



Flight Safety

Predictive Maintenance: Al systems analyze data from
aircraft sensors to predict potential failures before they
occur, reducing the risk of accidents and costly unplanned
maintenance.

Flight Path Optimization: AI optimizes routes based on
real-time weather, air traffic and other variables to
enhance safety and efficiency.

Pilot Assistance: Advanced AI co-pilots can assist human
pilots by monitoring flight parameters, offering
suggestions and even taking control during emergencies.



Operational Efficiency

Automated Air Traffic Management: AI streamlines air
traffic control, reducing delays and ensuring smoother
coordination in increasingly crowded airspaces.

Fuel Optimization: AI algorithms calculate the most fuel-
efficient speeds, altitudes and routes, reducing emissions
and operational costs.

Ground Operations: AI-powered systems manage baggage

handling, maintenance schedules and airport logistics to
minimize turnaround times.



Customer Experience

Personalized Services: tailored in-flight entertainment,
food options and other services

Smart Chatbots and Assistants: prowde quick assistance

with booking, check-ins
and customer inquiries

Real-Time Updates: provide passengers with accurate,
real-time updates about their flights and connections



Sustainability

Emission Reduction: Al helps airlines achieve
sustainability goals by optimizing routes, fuel use and
fleet operations.

Alternative Fuels Management: AI supports the
integration of sustainable aviation fuels (SAFs) by
optimizing blending and usage schedules.



Training and Workforce Development

Simulator Training: AI-powered simulators provide
realistic training scenarios, |mprovmg pilot and crew
preparedness - - -

Skill Matching: assists in workforce planning by matching
employees with roles and schedules based on skills and
preferences



Security Enhancements

Fraud and Threat Detection: detects anomahes |n

passenger data and identifies
potential security risks in real time.

Facial Recognition: biometric systems
streamline passenger boarding
while enhancing security.




Future Innovations

Urban Air Mobility (UAM): Al is integral to the
development and management of autonomous air taxis

and drones.

Autonomous Aircraft: AI advancements are paving the
way for semi-autonomous or fully autonomous planes in

specific scenarios.



Urban Air Mobility (UAM)

The transportation of people and goods using small,
autonomous or semi-autonomous aerial vehicles (such as
air taxis and delivery drones) within urban areas.

UAM is envisioned as a solution to urban congestion,

offering faster and more efficient transit options above
ground-level infrastructure.



Florida Based Doroni

- launches "New buy’n’ fly two-seat H1X personal eVTOL"”
for delivery in 2025
- 1,350 Ibs

- 500 Ibs of payload
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UAM

The concept has gained traction due to advancements in

electric propulsion, battery technology and AI-driven
automation.

- passenger air taxis for short commutes
- cargo drones for last-mile delivery

- emergency services for medical supplies and disaster
relief



Key Challenges in UAM Development

Safety and Reliability: Ensuring air taxis and drones operate
safely in complex urban environments

Air Traffic Management (ATM):

- coordinating numerous vehicles ¢
- to avoid collisions

Infrastructure: Developing vertiports (vertical takeoff and
landing hubs) and charging stations



The Role of AI in UAM

Autonomous Navigation and Control

Al algorithms enable air taxis and drones to navigate
complex urban environments by:

- processing real-time data from LIDAR (light detection
and range) cameras and GPS to identify obstacles

- calculating optimal flight paths to avoid collisions

- adjusting routes dynamically based on weather
conditions or no-fly zones



Air Traffic Management

As the nhumber of UAM vehicles increases, traditional air

traffic control systems will be insufficient. AI-driven
systems provide:

- real-time airspace monitoring to detect potential
conflicts

- deconfliction algorithms that dynamically reroute
vehicles to prevent collisions

- predictive analytics to forecast traffic patterns and
optimize scheduling



Fleet Management and Optimization

Support efficient UAM fleet management:

- predict maintenance needs through predictive
maintenance models, reducing downtime

- optimize vehicle deployment based on demand patterns
and operational efficiency

- enable swarm intelligence for coordinated drone
operations



Enhance Passenger Experience

Passenger air taxis

- provide real-time flight updates and safety briefings via
AI-powered virtual assistants

- offer personalized route suggestions and seamless
booking systems through Al-enabled platforms



Real-World Applications



Skyport Infrastructure

- the leader in vertiport infrastructure for the advanced
air mobility (AAM) Iindustry

- Bicester Motion, a 444-acre future mobility estate In
Bicester, Oxfordshire

- vertiport on a .42 acre plot includes a 160 sq m
passenger terminal

- adjacent to Bicester Motion’s existing general aviation
grass runways; due completion in early 2025

- critical facility for testing eVTOL flight operations,
ground infrastructure and air traffic management



Bicester Vertiport

Bicester Motion
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Ground Breaking

Completion in early 2025




Archer Air Taxi Academy

FAA awards the electric air taxi manufacturer Part
141 flight training certification




Archer Academy

- train and qualify pilots as part of its newly launched
training academy

- build a pipeline of pilots for its commercial air taxis
services

- Midnight is a piloted zero-emission model
- four passengers on 20 — 50 miles
- cruise at 150 mph

- require minimal charge time between flights
-- cost competitive with Uber or Lyft



Archer Aviation




Joby




Volocopter




Remember ‘The Jetsons?’

https://edition.cnn.com/2025/02/17 /business/video/blueprint-
vertical-aerospace-flying-taxi-spc



Real-World Applications

Wing is deploying AI-powered delivery
drones In select cities.



Wing
- part of Google’s parent company Alphabet

- launched a *first of its kind" on-demand residential
service on three continents: US, Europe and
Australia

- delivers everything from medicine to library books,
hot coffee and cookies

- Walmart deliveries in Dallas / Ft Worth as soon as
30 min



Wing's Wings
- payload up to five pounds
- fly 12 miles round trip
- cruise at a speed of 65mph

=
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Real-World Applications

NASA's Advanced Air Mobility (AAM) program
Is leveraging AI to test and simulate urban
air traffic management.



National Aeronautics and Space Administration

NASA Advanced Air Mobility




Future Outlook

We can expect:
- safer and more efficient autonomous vehicles

- integration with smart city infrastructure for seamless
multimodal transportation

- expansion into new markets including suburban and
rural areas



Al and Autonomous Aircraft

The next evolution in aviation, leveraging advanced Al

technologies to reduce or eliminate the need for human
pilots.

- semi-autonomous with AI assisting human pilots




AI and Autonomous Aircraft

Fully autonomous to handle all aspects of flight
including takeoff, nawgatlon, emergencies and
landing S iy BT, g idet




Applications

Cargo transport for increased efficiency

- streamline global supply chains, faster and cheaper
delivery




Applications

Military operations for reconnaissance and combat
missions

- fighters escorting collaborative combat aircraft (CCA)




-

Applications

Search and Rescue

- conduct missions in hazardous conditions




-

Applications

Urban Air Mobility with air taxis and drones

~




How Al is Paving the Way
Flight Control and Decision-Making

Al algorithms enable real-time decision-making during
flight by:

- processing vast amounts of data from onboard sensors

- analyzing weather conditions, air traffic and flight
parameters

- adapting dynamically to unexpected events like engine
failures or turbulence



Computer Vision for Navigation

Autonomous aircraft rely on AI-driven computer
vision to:

- identify and track obstacles, runways and other aircraft
- enable precise landings, even in low-visibility conditions

- detect anomalies in the surrounding environment



AI-Driven Computer Vision

A field that combines AI and computer vision to enable
machines to interpret and understand visual information
from the world.

Traditional computer vision relies on hand-coded
algorithms.

AI-driven approaches use machine learning to
automatically learn how to analyze images and videos.



AI-Driven Computer Vision

This field combines computer science, mathematics and
data science to teach machines how to perceive and

understand visual data, similar to how humans see and
comprehend the world. -




Autonomous Air Traffic Management

Al supports the integration of autonomous planes
into crowded airspace

- enable real-time communication with air traffic control
systems

- optimize flight paths to avoid collisions and reduce
delays

- utilize machine learning to predict air traffic patterns
and congestion



Simulation and Training

Run thousands of virtual scenarios to improve
decision-making

- the ‘what if’ playbook

Test responses to rare and complex emergencies

- ‘Miracle on the Hudson’




The Road Ahead

The future depends on continued advancements in AI as well
as collaboration between technology developers, regulatory
authorities and industry stakeholders. Key areas to watch:

Regulatory Frameworks

- FAA and EASA must establish clear guidelines for certification and
operation

Hybrid Operations

- semi-autonomous systems may serve as a transitional phase;
combine human oversight with AI assistance

Technological Innovations

- progress in AI, edge computing and quantum computing could
further enhance autonomous capabilities



Key Challenges

Safety and Reliability

- ensure autonomous systems can handle emergencies as
effectively as human pilots

Cybersecurity

- protect autonomous systems
from hacking and other
cyber threats




Public Trust

Requires a multi-faceted approach focusing on
safety, transparency, regulation and gradual
adoption.

First, rigorous testing and certification by aviation
authorities (FAA and EASA)

- must demonstrate reliability equal to or
exceeding human-piloted aircraft

- clear regulatory frameworks to meet the highest
safety standards



Public Trust

Transparency is crucial!

- airlines and manufacturers must openly share
safety data, incident reports and
advancements in AI-driven aviation

- public education campaigns to explain how
autonomous technology works

- emphasize redundancy, fail-safes and human
oversight where necessary



Public Trust

Gradual adoption

- starting with cargo flights, short-haul routes and
pilot-assisted autonomy

- will help build confidence before fully
autonomous passenger flights are introduced

- simulated emergency scenarios and real-world
demonstrations can further validate reliability



FORBES > INNOVATION > TRANSPORTATION

Historic Pilotless Cargo Plane
Takes Flight Over San

Francisco Bay Area

Ed Garsten Senior Contributor ©
Ed Garsten is a metro Detroit-based reporter who m
covers autos

[N Dec 6, 2023, 04:30pm EST

Updated Dec 7, 2023, 12:21pm EST




Reliable Robotics

Nov 2023, first fully autonomous flight

- Cessna 208B Caravan

- takeoff from Hollister Municipal Apt, CA near San Fran
- completed 12-minute flight over the area

- landed safely, all without any human on board

- remote pilot supervised the flight from 50 miles away

- aircraft autonomously handled all phases of flight:
taxi, takeoff, cruise and landing

- demonstrates the potential for autonomous cargo
delivery and other applications in the aviation

industry



Public Trust

Ethical Concerns
- cybersecurity threats
- decision-making in emergencies

- prove safety through data, regulation and real-
world applications

- pave the way for widespread adoption of
autonomous air travel



Autonomy Air

AUTONOMY AIR

100% AI-DRIVEN « ZERO PILOTS

NEW YORK — SAN FRANCgayeO
67%

TRADITIONAL AIRLINE AUTONOMY AIR

$599 $200

HUMAN PILOTS Al-DRIVEN SYSTEM

v SAFER FLIGHTS v LOWER FARES

BOOK NOW - EXPERIENCE THE FUTURE OF FLIGHT
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