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72 ince 2004, the Defense Advanced
- Research Projects Agency (DAR-

i PA") has sponsored a series of
“challenges” for robotic cars. These cars
are true “robots,” in the sense that they are
autonomous vehicles where the on-board
computer 15 driving; the cars are not con-
trolled by humans via videolink.

In 2004 and 2005, the race course was
in the California desert. In the first race,
no car was able to complete the 150-mile
course.” A year later, five cars completed a
slightly shorter, 132-mile, course.® In 2007
(there was no event in 2006), the chal-
lenge was a 60-mile course set in an urban
environment, complete with four-way
stop signs, lanes that merge, and moving
vehicle trafhe.

Although none of the robotic cars
collided with any of the obstacles on
the course, two of the robot cars (from
Cornell and MIT?) did collide with each
other—albeit at low speed—as they both
tried to merge into the same lane. And
although the Cornell/MIT incident was
in the context of a controlled experiment,
the event raises a question: How would
courts attribute liability if two robotic cars
collided in the real world?

To the authors’ knowledge, no real-
world collision between robotic cars has
oceurred yet. Accordingly, no court has
considered how liability would be deter-
mined. However, it is clear that the day a
court must assess hability for robotic driv-
ing mistakes is fast approaching. BMW®
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Robotic Car Finalists in the DARPA Urban Challenge Final Event, November 3, 2007, Victorville, California.

VW, Toyota,(’ and Lexus’ either now

sell or plan to sell automobiles that will
autormatically parallel-park themselves.® In
2006, BMW demonstrated an enhance-
ment of that parking feature (not yet
available to the public) that does not require
the driver to remain in the car,” which it
expected to offer for sale by next year. And
in late 2008, Nissan announced develop-
ment of a new crash avoidance system

for robotic cars that is based on the flight
pattern of the bumblebee."” Much greater
automation appears to be coming in the
relatively near future.

How a court will look at a tort caused
by a robotic car is an exercise in predic-
tion—always dangerous in the legal field.
But by looking at the history of other
“self~driven devices,” it 1s possible to imag-
ine the factors that a court might consider
by analogy.

One seeming analogy to a robotic-con-
trolled car is the autopilot found on many
airplanes. Developed by Lawrence B. Sper-
ry in 1914, the autopilot was originally
called a “gyroscopic stabilizer apparatus,”
and incorporated Sperry’s insight that an
“autopilot” needed to control three flight
axes of an aircraft: vaw, pitch, and roll. The
gyroscopes essentially offset movernent

in the aircraft through the air, opening or
closing valves to change wing or rudder
angles."’ So unlike a DARPA/robotic car,

Photo courtesy of DARPA,

a plane controlled by an autopilot does not
attempt to adapt to changing environment,
but rather continues on its current head-
ing, at the same altitude.

The law of aircraft accidents is exten-
sive, as torts involving airplanes are usually
“high impact” events and are often well
publicized."”? But most airplane accidents
involve departures or landings, which
are genenally not when autopilots are in
use. In fact, there are regulatory hmita-
tions in using autopilots below 500 feet."
Although there are a handful of reported
cases where autopilots played a role i the
accident, in most cases the autopilot plays a
lesser role than human oversight.™*

One such case is Beverly Richardson v
Bombardier,”> where an Army National
Guard pilot engaged the autopilot on the
(C-23B that he was flying to go to the
lavatory in the rear of the plane. While he
was away, the plane hit a wind shear “that
caused [the plane] to pitch upward and
gain altdtude” by driving the nose of the
plane upward. The autopilot attempted
to adjust by lowering the elevator. But
the autopilot’s actions essentially over-
corrected, and the plane went into a dive.
As the court found,*‘shortly thereafter, the
increasing airspeed exceeded the structural
limitations of the airplane, which broke
apart and crashed.”'®

The Richardson court ultimately found
human error as the cause of the crash,
not the autopilot. But the human error
was not the C-23B% pilot. Instead, the



Richardson court upheld the jury’s verdict
that found, in effect,! thac the design of
the plane was the source of ability; the
center of gravity of the plane was aft of
the maximum design limit for the plane’s
wr:ight;18 accordingly, the autopilot could
not cause the plane to recover from the
dive once it started.

Ancther case where an autopilot
had a key role in an accident eventu-
ally turned on human error. In 1983,
the crew of Korean Air Lines Flight 007
set the plane’s autopilot to a specified
heading and apparently did not oversee
the plane’s actual course. Most likely
because of a navigational error in enter-
ing coordinates, the aircraft drifted 360
miles into restricted USSR air space and
was eventually shot down as a potential
spy plane by the Soviet Union’s military;
a court found that “[g]iven the crew’s
knowledge of the grave danger of being
fired upon in Soviet airspace, and the
length and severity of the flight’s devia-
tion from its course, the crew’s failure to
follow mandated navigational procedures
and it’s [sic] ‘lack of situational awareness’
in this Court’s view, amounts to willful
misconduct.”'® Thus, the autopilot in the
KAL case worked: it was human error™’
that set the course heading incorrectly.

Nor are planes the only vehicles
with autopilots. Ships, including cruise
ships, often have autopilots, which are an
adaptation of Sperry’s original mvention.
But it is the captain, or othcer-in-charge,
who bears responsibility for determin-
ing whether engaging such a device is
appropriate. For instance, the captain of
the Crown Princess was criticized by the
National Traftic Safety Board (NTSB)
for engaging the ship’s autopilot too soon
after leaving port just one hour out of Port
Canaveral, Florida, in 2006; when the ship
(thanks to the autopilot) began executing
a turn in shallow water at a high rate of
speed, the second officer (then the senior
watch officer on deck), noting the danger,

The aniihors cochair the Artificial Intelligence and
Robotics Committee. The Committee’s website

is available at wunv.abanei.org/deh /committee,
fm?om=ST248008.The authors would like to
thank Dr. Edwin Olson (U Mich.) for his first-
hand insights on the DARPA Challenge and
the legal questions it raised in his mind.

overrode the controls, but subsequently
avercorrected the wheel. The ship subse-
quently “breeched,” and more than 300
passengers were 1y ured. !

In both of these contexts (i.c., planes
and ships), the autopilots are used during
the middle part of the journey, not for
takeoffs or landings (in the case of planes)
or near port (shallow water) in the case
of ships.”> With autopilots for both planes
and ships, these decisions have turned on
error(s) by human operators: the design-
engincer (Richardson) or pilot (KAL); and
the captain (Crown Princess) in the case of
an ocean-going vessel. Moreover, constant
human oversight is both implied and
expected, to determine whether then-
current use of the autopilot is appropriate.
But with the case of robotic cars, 1t 15 the
end of the journey (i.c., parking) where
the machine seems most likely to play a
role in the immediate future.

Thus, while the analysis (and issues)
in the autopilot cases may offer guid-
ance in future times when cars are truly
autonomaous, they seem not to offer much
assistance now, when cars are subject to
autopilots only at the end of the journeys.
We will have to look for other analogies.

Another less obvious analogy that may in-
form decisions about liability for autono-
mous vehicles is the elevator. Elevators in
the United States and Canada move 245
million passengers per day, more passengers
than any other mode of transportation
except the automobile.” The elevator, too,
is a moving vehicle. It used to be unsafe
and human controlled and now is sate and
almost always autonomous.™

The concept of hoisted platforms is
attributed to Archimedes in the third
century BC, although there are many
who believe that it is significantly older.
The first “personal hft”is attributed to a
commission by Louis XV in the mid-
eighteenth century.™ An “ascending
room” was unveiled in London in the
early nineteenth century.

By the midnineteenth century, eleva-
tor-type devices were in use in mining and
freight, but were considered unsuitable for
passengers other than high-risk workers.
By that time, steam power was available

to raise and lower the car, but if the rope
broke, the car would fall the length of its
shaft. That all changed when Elisha Graves
Otis demonstrated the “safety elevator” at
an exposition in New York in 1854;% in
front of a large crowd, he cut the elevator’
rope causing his newly designed safety
spring to lock the elevator in place. Thus
began the rapid adoption of passenger
elevators and substantially taller buildings.

For most of the next century, elevators
were operator driven, Elevator opera-
tors were responsible for safely opening
and securely latching the door and gate;
starting and stopping at the right locations;
observing through the port hole whether
there were potential passengers waiting to
get on; and leveling the elevator with the
floor so passengers could get safely on and
off " The safety risks were considered so
great that the age of elevator operators was
regulated by law.*®

As late as 1952, an elevator operator
strike was front page news in the Chicago
Tiibune” Although the first “self-service”
elevator was installed in 1926, early ver-
sions were “clunky and unsophisti(:ated_”'ﬂ’l
It took until the 1960s for them to be
so improved as to be widely accepted
and adopted, and therefore most opera-
tors eliminated.* Technologies had been
adopted to open and close the doors, find
the floors, and level the elevator.*® Push
buttons could now call the elevators from
the outside and tell them where to stop
from the inside.* And, eventually in recent
years, smart technology has been intro-
duced to create efficient traffic flow in a
bank of elevators, referred to as “destina-
tion elevators.® The public had accepted
the coneept, and nearly all elevator opera-
tors are gone.

Some of us, who are old enough,
remember uncomfortable moments in the
transition: elevators suddenly dropping a
Hloor or two and elevator doors opening a
foot or more from the floor. How did the
law participate in the transition, and what
does it say now about these autonomous
vehicles? It appears that there were two
major legal innovations that permitted
the transition: the advent of new nsur-
ance contracts and the creation of elevator
safety regulations.

Three decades after the famous eleva-
tor safety demonstration, elevator safety
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remained a significant issue. In 1886, Ous
was the first company in New York to
contract for “employers liability” insurance
to mitigate the risk of employee injuries.*
And, despite continued improvements
over the early years, elevator accidents
were one of the most commeon causes
of multiple deaths in the early twentieth
century”’ By 1915, a new form of liability
insurance, “elevator liability;” had been
created specifically to address the broader
issue of liability to the public.”®
Interestingly, the legal standard of care
appears to have arisen at the same time as
the new contractual vehicle for insurance.
The first elevator code is believed to have
been enacted in the City of Boston in
1914, New York City followed in 1918.
Today, every state has laws 1dentifying
specific requiremnents for the construc-
tion and maintenance of elevators. Most
often they are found in state safety codes
or regulations.” Though elevators are state
regulated, nearly all states have adopted
the same industry standards. Neither state
legislators nor state safety officials attempt
to craft the rules for autonomous elevator
construction and maintenance. Instead,
they cite two detailed sets of standards
created by professional associations: ASCE
Code 21 (the American Society of Civil
Engineers Code 21 for people movers
operated by cables) and ASME Code A17
(the American Sodiety of Mechanical
Engineers Safety Code for Elevators and
Escalators).

At present, the independent engineer-
ing societies have not yet developed
safety standards for autonomous personal
vehicles." The Society of Automotive
Engineers (SAE) has published a number
of papers on topics such as the history of
human accidents in parking,* the proper
placement of cameras to assist,? and

the proper modeling of parking sensor
placement. ¥ The SAE is also establishing
computer systems standards for unmanned
systems.* The U.S. government’s Na-
tional Institute of Standards and Congrols,
Intelligent Systems Division, 1s attempting
to define standard terms and measure-
ments to describe autonomous vehicle
functions.® Though none of these efforts
will directly produce safety standards, they
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appear to be the precursors necessary to be
able to articulate and enforce standards.

Autopilots and elevator controls offer
rough analogies to the potential issues
driven by robotic cars. With autopilots,
courts accept the viability of the tech-
nology, but assume that constant human
oversight (or proper design) is part of the
equation. With elevators, improved tech-
nology coupled with increased insurance
and more stringent regulation permitted
the move away from human operator
oversight.

On one level, automobiles are currently
the equivalent of elevators during the
first half of the twentieth century: by law,
they may only be operated by a qualified
operator of minimum age. Efficiency—
coupled with risk mitigation and regula-
tory change—eventually drove building
owners to replace their elevator operators
with automated systems. On the other
hand, elevator controls need only master a
single axis (i.e., up-and-down) with preci-
sion. Autopilots—and robotic cars—need
to master at least two and usually three
dimensions.

The question of what circumstances
might result in a radical shift to autono-
mous cars 1s still open. However, as incre-
mental automated functions are added,
the law must adapt to offer minimum
standards for safety and Liability. It is clear
that automobile manufacturers can park
your car for you—the question is whether
and how the law will let them. Resolving
the uncertainty of liability may allow more
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CALL FOR
NOMINATIONS
The 2009-2010 Section Nominat-
ing Committee, chaired by Section
Chair-Elect Christine M. Grant, is
currently seeking nominees for the

_ following officer and council posi-

tions: Section Secretary, Section
Budget Officer and three Council
slots. If you are interested in nomi-
nating yourself or someone else for
any of these positions, please send
an email to Section Director Shawn
Taylor Kaminski at skaminski@staff.
abanet.org, or call 312-988-5601.
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