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Autonomous vs. Semi-Autonomous
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Satisfactory technology 
vs. 

Effective human-centered 
design



Overview of the technology
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Current Test Settings

• Closed test tracks with professional drivers
– Mcity

• On road data collection with professional drivers
– Google, Uber

• On road data collection with consumers under controlled 
conditions
– Volvo (DriveMe)

• On road data collection with
consumers who agree to
terms and conditions
– Tesla
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3 trillion miles driven annually in the US



Can we Drive our Way to Safety?

• Test-driving alone cannot provide sufficient evidence for 
demonstrating autonomous vehicle safety 
(Kalra & Paddock, 2016)
– Autonomous vehicles would have to be driven hundreds of millions (or 

billions) of miles to demonstrate their reliability in terms of fatalities and 
injuries

– Existing fleets would take tens and sometimes hundreds of years to drive 
these miles
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“If you are driving a Tesla equipped with Autopilot hardware, 
you are 3.7 times less likely to be involved in a fatal accident.”

- The Tesla Team



Approaches to AV testing (UMTRI, 2017)

• Naturalistic Field Operational Tests

• Test Matrix

• Worst-Case Scenario

• Simulation
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Ethical perspectives

• Utilitarianism
– Greatest good (happiness/utility/well-being) for greatest number.

– Cost/Risk Benefit Analysis

• Respect for Persons
– Every individual deserves equal respect and should be treated as a moral 

agent. 

– Autonomy 
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“It would be morally wrong to withhold functionalities that improve safety simply 
in order to avoid criticisms or for fear of being involved in lawsuits.”

-Elon Musk, Tesla 

“Society tolerates a lot of human error, but we expect machines to be much better 
than us.”

-Gil Pratt, Toyota 



NSPE Code of Ethics for Engineers

• Engineers, in the fulfillment of their professional duties, shall:
– Hold paramount the safety, health, and welfare of the public.

– Perform services only in areas of their competence.

– Issue public statements only in an objective and truthful manner.

– Act for each employer or client as faithful agents or trustees.

– Avoid deceptive acts.

– Conduct themselves honorably, responsibly, ethically, and lawfully so as 
to enhance the honor, reputation, and usefulness of the profession.
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Evolution of advanced vehicle functions
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(Martin, Tschabuschnig, Bridal, & Watzenig, 2017)



How safe is “safe enough”?
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