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Contemporary	Ethical	Issues

A liger, a hybrid offspring of a male lion and female tiger. Big cat experts say that 
ligers have no conservation value. There are big concerns and voices of different 
individuals that cross-breeding is unethical and this act should be stopped to 
reproduce ligers. (Photo by Christian Charisius, Reuters)
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Contemporary	Ethical	Issues

A US Air Force captain operates a Predator drone over Kandahar, Afghanistan, 
from Creech Air Force Base. Researchers have found that pilots of drone aircraft 
experience mental health problems like depression, anxiety and post-traumatic 
stress at similar or higher rates than pilots of manned aircraft who are deployed to 
Iraq or Afghanistan. (Photo by Tony Avelar)

"You're going to war for 12 
hours, shooting weapons at 
targets, directing kills on enemy 
combatants, and then you get in the 
car and you drive home and within 20 
minutes, you're sitting at the dinner 
table talking to your kids about their 
homework.” – A Predator pilot
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Contemporary	Ethical	Issues

A remotely controllable beetle. When triggered by a radio signal, electrodes 
inserted in different parts of the beetle's body make the insect walk at a specific 
rate, take off or hover in the air. Because of the surgery required, and the moral 
and ethical issues involved, there has been criticism aimed at the use of remote 
control animals, especially regarding animal welfare and animal rights. (Photo 
by NTU Singapore & UC Berkeley)
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Contemporary	Ethical	Issues

A genetically modified cat. Researchers have inserted the jellyfish genes that make 
fluorescent proteins into a common household cat. The goal is to use genetically 
modified cats as a better proxy for human diseases. Ethical issues, including 
concerns for animal welfare, can arise at all stages in the generation and life span 
of an individual genetically engineered animal. (Photo by Mayo Clinic)
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Contemporary	Ethical	Issues

Sophia, a social humanoid robot by Hanson Robotics (HK), is able to express 
more than 50 expressions, answer certain questions and, make simple 
conversations on predefined topics. In October 2017, she became the first robot to 
receive citizenship of any country (Saudi Arabia). 

BBC.com
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When	Does	Ethics	Become	an	Issue?
• System of moral principles – Principles of right and wrong
• Principles of conduct governing behavior of an individual or a group

The Trolley Dilemma
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Ethical	Reasoning?
• Practical reasoning uses different methods from mathematics and 

the sciences. Principles of conduct governing behavior of an 

individual or a group.

• Ethical reasoning is a type of practical reasoning that concerns 

certain societal or life-form goals, such as justice, equality,

freedom, health and safety.

• Typical ethical issues that engineers encounter

o Safety

o Acceptable risk

o Compliance

o Confidentiality

o Environmental health

o Data integrity

o Conflict of interest

o Honesty/Dishonesty

o Societal impact

o Fairness

o Accounting for uncertainty

o ……
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Ethics	Case	Study

DAIMLER AG ONURDONGEL / ISTOCK

Self-Driving Car Artificial Intelligence
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Self-Driving	Cars	– History

1960s, the UK’s Transport and 
Road Research Laboratory 
tested a driverless Citroen 
DS that interacted with 
magnetic cables that were 
embedded in the road.

1950s-1960s, GM Firebirds, 
a series of experimental cars 
that were described to have 
an "electronic guide system 
[that] can rush it over an 
automatic highway while the 
driver relaxes".
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Self-Driving	Cars	– History
1987-1995: Eureka - PROgraMme for 
a European Traffic of Highest Efficiency 
and Unprecedented Safety

DUC 2007:
1st CMU (avg 14 mph), 
2nd Stanford, 
3rd Virginia Tech, 
4th MIT 
(10 blade clusters, IMU/GPS, 
12 SICK Lidars, ~64 
Velodyne Lidars, 15 radars, 5 

cameras, 6kW generator)
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Benefits	of	Self-Driving	Cars
• Safety: If about 90% of cars on 

American roads were autonomous, 
the number of accidents would fall 
from 6 million a year to 1.3 million. 
(source: Eno Centre for 
Transportation)

• Less traffic / reduced emission: 
Global CO2 emissions from 
transportation has grown 45% from 
1990 to 2007. The use of electric 
autonomous taxis alone could reduce 
greenhouse gas emissions by 
87%~94% per mile by the year 2030.

• More free time: According to recent 
study, the average American spends 
101 minutes per day driving, adding 
up to ~38,000 hours driving a car in a 
lift time (assuming start driving at 17) 

Photo by Gene J. Puskar, AP
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Levels	of	Autonomy	(USDOT,	2016)
Level 0:
Human driver controls all: 
steering, brakes, throttle, 
power.

Level 1:
Most functions are still 
controlled by the driver, but a 
specific function (like steering 
or accelerating) can be done 
automatically by the car.

Level 2:
At least one driver-assistance 
system is automated. Driver is 
disengaged from physically 
operating the vehicle (hands off 
the steering wheel AND foot off 
the pedal at the same time).

Level 3:
Driver shifts “safety-critical 
functions” to the vehicle under 
certain traffic or environmental 
conditions.

Level 4:
Fully autonomous vehicles 
perform all safety-critical 
driving functions in certain 
areas and under defined 
weather conditions.

Level 5:
Fully autonomous system is 
equal to that of a human driver, 
in every driving scenario.

Icons by Anders Wenngren
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It’s	not	Perfect	...	

• The Tesla Model S that was being driven by Joshua 
Brown, a former Navy SEAL, who was killed when 
the Tesla sedan crashed while in Autopilot mode 
near Williston, Florida, on 7 May 2016. Witnesses 
said that Brown was watching a Harry Potter movie 
at the time of the collision. (Photo by AP)

• US National Highway Traffic Safety Administration 
found no cause to order a recall of the vehicles, 
placing responsibility for the accident primarily on 
the driver

“What we know is that the vehicle was 
on a divided highway with Autopilot 
engaged when a tractor trailer drove 
across the highway perpendicular to the 
Model S. Neither Autopilot nor the 
driver noticed the white side of the 
tractor trailer against a brightly lit sky, 
so the brake was not applied. The high 
ride height of the trailer combined with 
its positioning across the road and the 
extremely rare circumstances of the 
impact caused the Model S to pass 
under the trailer, with the bottom of the 
trailer impacting the windshield of the 
Model S.” - Tesla
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It’s	not	Perfect	...	

• On March 18, 2018, an autonomous Uber car killed 
a woman in the street in Arizona. 

• The backup driver in an autonomous Uber that 
struck and killed a pedestrian looked down inside the 
vehicle more than 200 times and her smartphone was 
streaming NBC’s “The Voice” in the run-up to the 
deadly collision. (source: Tempe, Ariz., police 
investigators)

“Uber’s self-driving system initially 
misidentified the 49-year-old victim 
as a vehicle when she was pushing a 
bike across a dark thoroughfare.”

“the Uber self-driving system first 
detected the victim about 6 seconds 
before impact, initially classifying 
her as an unknown object, then a 
vehicle and then as a bicycle. At 1.3 
seconds before impact, the report 
states, the system ‘determined that 
an emergency braking maneuver 
was needed to mitigate a collision.’ 
Less than a second before impact, 
the test operator took the wheel and 
started to brake just after hitting the 
victim.”
- National Transportation Safety 
Board (NTSB)
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Ethical	Dillemas of		Self-Driving	Cars

Moral Machine, MIT Media Lab
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Artificial	Intelligence

• In 2003, AFI (American Film 
Institute) announced a list of “100 
Years... 100 Heroes and Villains”

• One character made to both … 

"If there's an algorithm that decides humans are the most dangerous
things on the planet, which we are proving to be true, the rational
choice an AI can make is that we should destroy human beings
because they're detrimental to the planet” – Tenzin Priyadarshi
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State	of	the	Art	of	AI
• Google’s AI has studied 100 billions of 

webpages

• Alpha Go has studied 100 millions of games

• Dermatologist-level classification of skin 

cancer has been possible with deep neural 

networks (A. Esteva et al. Nature, 2017)

• A robot did better than 80% of students on the 

University of Tokyo entrance exam 

• Public Safety Assessment, a tool designed to 

give judges the most objective information 

available to make fair decisions about 

prisoners.

• Law-enforcement and criminal prevention 

through facial recognition 
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Bias	in	Artificial	Intelligence
• A bias problem

– Data bias, model bias, expert bias 

• Fast information penetration
• Biases on steroids  
• Can’t afford to learn from mistakes
• AI acceleration:

Medium

Heuristic design Training
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Turning	Off	the	Machine

“Even if we could keep the 
machines in a subservient 
position, for instance by turning 
off the power at strategic 
moments, we should, as a species, 
feel greatly humbled …” 

- Alan Turing, 1951
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Dilemma	of	the	“Off”	Switch
Fetch me a 

coffee

• I must fetch the coffee
• I can’t fetch the coffee 

if I’m dead 
• I must disable my off-

switch 

Adapted	from	Stuart	Russel


