Autonomous Vehicles in the Age of Information:
Developing Technical Systems, Solving Ethical
Dilemmas, & Enacting Legal Requirements

What are Autonomous Vehicles?

Deftinition:

A vehicle capable of executing all driving functions without any
driver input.

Five Levels of Automation
Level 0.

No automation. The driver i1s 1n complete control.

Level 1.
The vehicle performs one simple driving function like
cruise control or anti-lock brakes

Level 2.
The vehicle controls at least two primary control functions.
E.g. lane assist and adaptive cruise control

Level 3.
The vehicle drives autonomously under certain conditions
but the driver 1s to be aware and take control 1f needed

Level 4.
Full automation and responsibility. This vehicle has no use
for a steering wheel or brakes

How do They Drive?

> Autonomous cars use GPS navigation to locate their
position and create an internal map of possible routes.

=>» Sensors such as lasers and advanced cameras are utilized
to ensure that the car does not experience any collisions.

-=> The 1mmages captured from these sensors construct the
internal 3D map stored 1n the automobile’s memory.

=> This information 1s sent to the control system to 1dentify
what obstacles are before 1t. Here, distinctions are made
between pedestrians, building, roadways, and other
elements based on a library coded 1n the automobiles
system. Then, actuators adjust braking and steering for
avoidance.

—>» (Consider a situation where an ethical decision must be made
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Analyzing Ethical Dilemmas

There are 20 cameras looking
for braking vehicles, pedestrians,
and other obstacles.

Top mounted LiDAR beams 1.4 million
laser points per second to create a 3D
map of the car's surroundings. ‘ |
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see traffic light changes.

toward a self-driving car carrying passengers, with pedestrians to
the right and other passengers 1n cars to the left.
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The car determines that the truck would seriously injure or kill the

passengers upon collision. Should the self-driving car collide with

the truck, pedestrians, or the other car?

k A cooling system in the car makes sure
everything runs without overheating.

LiDAR modules on the front, rear, and sides
help detect obstacles in blind spots.

For a human-driven car, the driver was unfairly thrown into an — A
unfathomable predicament and it 1s not reasonable for a human to
make an ethical decision under that kind of pressure.

Legal Requirements

For the self-driving car, the vehicle would have to be > Ethical Programing

€ A car must prioritize the vehicle occupants in a
similar way to the status quo

pre-programmed before these incidents even occur.

The ethical dilemma lies 1n who will get to make these decisions
—=> Vehicle Liability
€ Insurance
e Insured by manufacturer or insurance companies
& Safety
e How safe do they have to be?
mr e G R aasesas o e Is the goal zero accidents or just a significant
' improvement over human piloting?

and which lives they will choose to preserve.

=> Ownership
€ A self-driving car might not have controls, thus a
driver's license might not be needed

o -> National Security

€ Autonomous vehicles would be a safe way to
transport 1llegal items

€ Kidnaping by vehicle hacking
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