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"Electrically operated aerial vehicles combined with more autonomous 
operation and data-driven business models could herald the biggest 
change in aviation in decades." (source)

"To fast-forward to the safest possible operational state for VTOL vehicles, 
network operators will be interested in the path that realizes full autonomy as 
quickly as possible." (source)

"Pilotless planes are technically feasible, and could bring material 
benefits" (source)

http://www.airbus.com/newsroom/news/en/2016/12/My-Kind-Of-Flyover.html
https://www.uber.com/elevate.pdf
https://groups.google.com/a/daedalean.ai/d/msgid/industryupdates/CAKNQ7mu0xnn0sGupCvtL1CCzHxfhCC8zvrmXsMs48hirGQXx3Q%40mail.gmail.com?utm_medium=email&utm_source=footer
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1. Collect BIG DATA 
2. Apply magic-AI-black-box
3. Profit!

Every other startup idea since 2015



(depends on who you ask)

The science and engineering to create machines (computer 
programs) that use understanding of the world to achieve goals. 

What is this “AI” you speak of?



● Computer Vision
● Robotics
● Statistics on Big Data 
● Machine Learning
● “Deep” neural networks
● Reinforcement Learning
● Adaptive (learn on the job)
New algorithms are made possible by strides in computational capacity.

A broad range of CS techniques

1996 2016

=



Build what you require

Require the right things 
to be there

Require the wrong things to 
be not there



...





Adaptive AI systems face 3 layers of challenges

● Sufficiently reliable hard- and software
● Regulatory capture
● Actually Solving The (Hard) Problems of Flying!

○ Dealing with the unexpected
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● Pool flight hours
○ Copies of our systems can share their learnings

● Simulations
○ Generate much more data than you could ever train a 

human on!
○ Take 104 Hours of real data, 
○ …. multiply by 108 scenarios...

What if we created an autopilot 
with 1012 hours of PIC time in Day, Night, IFR...

Modern AI & the unexpected?



I. Preflight preparation
II. Preflight procedures

III. Airport operations
IV. Hovering maneuvers
V. Takeoffs, landings and go-arounds

VI. Performance maneuvers
VII. Navigation

VIII. Emergency operations
IX. Special Operations
X. Postflight procedures

The real art of flying



industry assessment of autonomy's current ability

Source: recent report by NASA Autonomy Incubator
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● High reconnaissance
○ Wind direction and speed
○ Find touchdown point
○ Forced landing options
○ Approach/departure axes

● Low reconnaissance
○ Reconfirm earlier observations
○ Wires, poles
○ Surface conditions: dust, sand, snow, debris and obstacles

■ Anything that is dangerous
○ Slope

Source: Helicopter Flying Handbook ch 10 “Advanced Maneuvers”

Reconnaissance for confined area landings
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How to outperform the human

● The easy bits
○ Permanent attention for everything
○ Always a plan ready 
○ Look in all directions always
○ Superior control over the airframe
○ Should we pull the parachute?

● The harder bits
○ Recognizing water, debris, snow
○ Visual clues  for the wind
○ “anything dangerous”
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Engineering is the art of solving problems 
within constraints

In the Aerospace sector we like to see 
those formulated as requirements



By humans, for humans





Dynamic driving task includes the operational (steering, braking, accelerating, monitoring the vehicle and roadway) and 
tactical (responding to events, determining when to change lanes, turn, use signals, etc.) aspects of the driving task, but not 
the strategic (determining destinations and waypoints) aspect of the driving task.



A modest proposal

● Define descriptive levels 0...5 cf. the 
SAE for a comprehensive set of tasks

○ Not necessarily the CPL(H) ones

● For each task, level define normative 
metrics that would constitute sufficient 
and convincing bars of compliance

● …..
● Profit!
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