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Event / Place / Datan. page

TEMPE, ARIZONA

A pedestrian was pushing a bicycle 

across a four-lane road in Tempe, 

Arizona, United States, when she was 

struck by a vehicle and died.

March 18, 2018 – 9:58 pm 



The first recorded case of a pedestrian fatality involving a self-driving car
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Automated 

Driving 

System 
designed to 

operate in a fully 

autonomous 

mode on pre-

mapped 

designated 

routes.
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Laser Imaging Detection and 

Ranging (LIDAR)

is a sensor system using laser 

light to detect and measure 

distance to objects by directing 

light and receiving it back upon 

its reflection from an object 

(range 100m). Used to build a 

representation of the 

surrounding environment 

which is continually updated 

as new objects are detected

LIDAR
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2 radars on the front end 

2 radars on each side and 

2 radars on the rear end

Long-range scan: up to 180 

meters, 20-degree field of view 

Medium-range scan: up to 65 

meters, 90-degree field of view

8 RADARS
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10 cameras positioned 

around the vehicle to 

provide a 360degree view of 

the surrounding 

environment. 

The forward camera provides 

data for the detection of 

vehicles and pedestrians, and 

for reading of traffic lights

10 CAMERAS
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GPS and Inertia 

Measurement Unit for 

determining the vehicle’s 

position 

20 ultrasonic sensors with a 

range of 5m used to detect 

other vehicles during lane 

changes, pedestrians, curbs 

and other obstacles when 

parking and collecting 

passengers.

GPS



About 9:58 p.m., on Sunday, March 18, 2018, an Uber Technologies, Inc. test vehicle, based 

on a modified 2017 Volvo XC90 and operating with a self-driving system in computer control 

mode, struck a pedestrian on northbound Mill Avenue, in Tempe, Maricopa County, Arizona. 

 VICTIM - The crash occurred as the pedestrian, a 49-year-old female, walked a bicycle 

east across Mill Avenue, while jaywalking. 

 VEHICLE OPERATOR - The Uber test vehicle was occupied by one vehicle operator, a 

44-year-old female. No passengers were in the vehicle. 

 On the night of the crash, the operator departed Uber’s garage with the vehicle at 

9:14 p.m. to run an established test route. 

 At the time of the crash, the vehicle was traveling on its second loop of the test 

route and had been in computer control since 9:39 p.m. (i.e., for the preceding 19 

minutes). 

THE ACCIDENT

Event / Place / Datan. page



Everything clear so far?



Surprisingly the preliminary report of the National Transport Safety Bureau pointed out

 NO FAULTS

 All aspects of the self-driving system were operating normally at the time of 

the crash, and there were no faults or diagnostic messages

 THE (IN)ATTENTIVE OPERATOR 

 According to Uber, the developmental self-driving system relies on an 

attentive operator to intervene if the system fails to perform appropriately 

during testing. 

 In addition, the operator is responsible for monitoring diagnostic messages 

that appear on an interface in the center stack of the vehicle dash and 

tagging events of interest for subsequent review

NTSB Preliminary report (May 2018)



HUMAN ERROR



https://youtu.be/ywydalBYhic

https://youtu.be/ywydalBYhic


By design, 

the system 

was not 

able to 

classify 

jaywalking 

pedestrians

1



By design, 

the system did not 

engage emergency 

brakes, but rather 

provided an 

auditory alert to 

the vehicle 

operator as it 

initiated a plan for 

the vehicle 

slowdown
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Was the operator aware of it?



Not incapacitated, 

simply inattentive

The operator looked down 

166 times when the vehicle 

was in motion, not including 

times she appeared to be 

checking gauges or mirrors. 

Vasquez traveled about 3.67 

miles total while looking 

away from the road
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Not monitored

Uber had the possibility to 

retroactively monitor the 

behavior of vehicle 

operators, they rarely did 

so. 

The company’s ineffective 

oversight was exacerbated 

by its decision to remove a 

second operator from the 

vehicle while testing the 

automated driving system.
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NTSB Final report (Nov 2019)



WHERE IS THE 

HUMAN ERROR?



3 MODELS



J.Reason, 2000

"SWISS CHEESE" ACCIDENT-CAUSATION MODEL

Let’s try together



E. Edwards, 1972 – J. Hawkins, 1975

SHEL(L) MODEL OF HUMAN FACTORS

The SHELL model adopts a systems perspective that 

suggests the human is rarely, if ever, the sole cause of 

an accident.

The systems perspective considers a variety of 

contextual and task-related factors that interact with the 

human operator within the aviation system to affect 

operator performance

Let’s try together



L. Save, 2014

LEVEL OF AUTOMATION TAXONOMY (LOAT)

The LOAT is a rather new Level of Automation Taxonomy 

to classify automation 

Used in ATM and applicable to all domains, it offers a 

framework to guide the analysis and the design of human 

performance automation support.

It combines functions with automation levels, with the 

purpose of  studying the implications of the automation 

and determine the optimal automation level in all 

operational contexts.



SOCIO-TECHNICAL SYSTEM UNIT OF ANALYSIS

A sociotechnical system is the term usually given to 

any instantiation of socio and technical elements 

engaged in goal directed behaviour. 

A sociotechnical system unit of analysis is 

necessary to study the implication of automation 

(including AI) in complex domains

The multiple resourses of the sociotechnical systems 

combine and influence each others (Edwards, 1972)



TO CONCLUDE

Automation is not all or nothing

Automation is not just substitution of a human operator

Automation provides support to human capabilities in 

performing tasks

The level of automation shall be designed, with a 

particular focus on human-system cooperation
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OUR EXPERTISE AT YOUR SERVICE.

CONTACT US AND LET'S PLAN OUR WORK TOGETHER.

www.dblue.it

PAOLA LANZI

CONTACTS

Head of Automated and Multimodal Transport

paola.lanzi@dblue.it


