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No previous action to record
W TNESS REG STER

Ron Barnes, Head of State Legislative Affairs

Googl e, Inc.

Washi ngton, D.C.

POSI TI ON STATEMENT: Provided a presentation on the integration
of driverless cars in Al aska.

Eric Tayl or

Statewi de Plan & Transit

Di vi sion of Program Devel opnent

Department of Transportation & Public Facilities (DOTPF)

Juneau, Al aska

POSI TI ON  STATEMENT: Provided testinony related to the
integration of driverless cars in Al aska.

Jonp Stewart, Project Manager

Energy, Mlitary, and M ning

Fai r banks Econom ¢ Devel opnent Cor poration

Fai r banks, Al aska

PCSI TI ON  STATEMENT: Provided testinony related to the
integration of driverless cars in Al aska.

ACTI ON NARRATI VE
1: 08: 43 PM

CO CHAIR SHELLEY HUGHES called the joint neeting of the House
and Senate Transportation Standing Commttees to order at 1:08
p.m Representatives Nageak, Otiz, damn, and Hughes, and
Senators Egan and Bishop were present at the call to order.
Representative Stutes and Senator Mcciche arrived as the
nmeeti ng was in progress.

PRESENTATI ON(S): Integration of Driverless Cars in Al aska

1: 09: 25 PM

CO CHAI R HUGHES announced that the only order of business would
be a presentation from Ron Barnes, Head of State Legislative
Affairs, Google, Inc., on the integration of driverless cars in
Al aska.

CO- CHAIR HUGHES nentioned that the integration of driverless
cars may or may not be a good fit for Al aska. She said there
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are sone states that have enbraced new technol ogies and sone

t hat have been resistant. She stated her belief that Al askans
should be innovative, out-of-the-box thinkers with regard to
econoni ¢ devel oprent . She noted that there are unique features

in Alaska, such as snow, 1ice, cold, fog, and nountainous
terrain, which could be considered barriers or opportunities.
She related that there is testing going on in other states, and
it is apparent that the technology has not yet nmastered snowy,
icy conditions, which could provide an opportunity for Al aska.
She noted that although the presentation is specific to Google,
there are a nunmber of other manufacturers working on simlar
technology, and the Alliance of Autonobile Manufacturers has
been invited to participate in the neeting.

1:12:18 PM

MR. BARNES, Head of State Legislative Affairs, Google, Inc.,
("Google"), stated that about half of the states in the union
have introduced over 50 pieces of legislation pertaining to
aut ononmous vehicle technol ogy. He explained that with only a
smal | nunber of exceptions, the pieces of |egislation have been
uni que approaches and don't represent a cohesive approach to
interstate transportation. He said in the Lower 48 people live
closer to state borders, and pointed out that there is not a
different set of requirenents for driving from Pennsylvania to
Maryland than there is for driving from Wst Virginia into
Maryl and. He explained that, with 53 pieces of |egislation from
half of the states, if every state were to have its own way, the
vehicles would be required to stop at every border to neet a
different set of |egislative requirenents. He suggested that a
| ack of cohesive policy is not a good recipe for fostering a
technol ogy and devel oping sonmething that has a great potential
to save lives, provide increased nmobility, and afford an
opportunity for convenience, as autononous vehicles did when
i nt roduced. He stated that Google views autononous vehicles as
a nascent technol ogy, and enphasized that it's a very exciting
t echnol ogy. Attention from |awmkers wll eventually flatten
the peaks and valleys of the approaches taken, because it wll
help the states develop regulations to exert whatever authority
is needed to cover the vehicles. He further explained that the
aut onomous vehicles are road worthy and adhere to existing
federal safety standards, while allow ng software/ nmechanics to
guide it rather than a hunan. He suggested an inportant policy
guestion would be what, if anything, needs to be applied
specifically "to the new operator of the vehicle." He stated
that at this point Google would say, "Nothing."
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1:16: 28 PM

MR. BARNES said that Google has not identified any inpedinents
against the operations of autononmous vehicles, wth the
exception of a few states that created legislation and
regul ations prematurely. He recommended that for the tinme being
states let the technology develop to see where it wll land
prior to making policy assunptions about what it may or may not
do. He related that the "w shful ness" for autononous vehicles
has existed since 1939 and the practicality has existed since
the m d-2000s. In the last ten years the technology has
progressed from functionless, to having a prototype vehicle
which can drive passengers where they want to go safely and

efficiently. He noted that it has been a quick ranp-up and
there is still a long way to go in order to understand how the
technology will be deployed, the best neans for deploynent, and

t he necessary guidelines for regul ation purposes.
1:18:14 PM

CHAIR M CCl CHE asked how mechani cal issues or break-downs were
addressed with driverl ess vehi cl es.

MR. BARNES responded that the person in the vehicle could use

their cell phone to call for a tow truck. He related that
Google nonitors its vehicles and is aware every action, every
second, they are on the road. He stated that operation of

driverless cars involves a very controlled set of circunstances,
and offered that in addition to redundancies built into the car
for safety purposes, there are also nechanisns by which the car
can issue energency alerts simlar to existing systens that
intercede on behalf of the driver such as sudden braking and
ai rbag depl oynent.

1: 20: 47 PM

CHAIR M CCI CHE asked, assum ng Google knows everything about a
driverless vehicles novenents on a given highway, and
considering that under current statutes liability is attached to
the driver, who is liable for damages or injuries incurred in a
col l'i sion.

MR. BARNES replied that the vehicle does not exist on its own,
and ultimately sonmeone would be the responsible party for the
vehi cl e. Liability is a conplicated issue; even in |ow speed
crashes in city intersections it could be difficult to sort out
fault. The vehicles may be owned by one entity and operated by
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anot her; therefore, they would be under soneone's |egal control.
He nentioned that this line of inquiry is one that has piqued
the interest of the insurance conpanies, which have had nore
than 100 years of experience wth human m smanagenent of
vehicles. He acknow edged that generally humans are pretty good
behind the wheel, but there are tines when that is not the case.
The legal system is paying attention for how this wll be
applied to laws governing torts; an area of interest for
everyone who is involved in the technol ogical devel opnent, as
it's very transformative to take the human elenment out of the
front, left seat. He said this is sonething that his team
considers on a daily basis.

1:23:28 PM
SENATOR BISHOP noted that the vehicle requires the wuse of

sensors and | asers, and asked what's been done for cold weather
testing and where has it occurred.

1:23:59 PM

MR. BARNES replied that cold weather and certain weather
formati ons present a challenge for sensing technol ogy. He said
there are mllions of raindrops falling from the sky during a

rainstorm but not each of those raindrops is sonething that
requires a vehicle to come to a stop for, and the sane is true
of snowfl akes. The issue of sensing the environment in
chal l enging weather situations is a known, and the technol ogy
has been devel oped in southern California where it is typically
sunny and 75 degrees. Google is working to graduate the
technology to function in conditions which nore approxi mate the
rest of the country and the world.

SENATOR BI SHOP suggested that Google entertain the possibility
of cold weather testing in Al aska.

1:25:18 PM

SENATOR EGAN noted that the technology for the vehicles is
dependent on interfacing with the Google Earth application and
the gl obal positioning system (GPS). He asked what happens when
a vehicle loses its GPS connecti on.

MR. BARNES replied that although the vehicles mapping is based
on Google Maps, the driverless technology doesn't work exactly
like a smart phone or tablet that interfaces wth GPS
coordinates to obtain directions from one |ocation to another.

JT. H'S TRA COW TTEES - 5- March 17, 2016



He reported that the vehicle could not, in its current form be
taken to "Anytown, U S. A" and be directed to drive to the pizza
shop or the library; requiring specific Google mapping for the

ar ea. He explained that prior to operating the driverless
vehicle in an area, the Google car teamfirst maps the locale in
great detail. The driverless vehicle relies solely on its

operating conputer to provide a conparison to the detailed map
in order to determne where it is and to be able to nmaneuver
aut ononousl y.

SENATOR EGAN opi ned that Googl e Maps worked great and asked what
happens when the vehicle | oses connectivity.

MR. BARNES stated that as of now, the autononobus car does not
rely on connectivity to Google Mps, but on the downl oaded,
detailed map of the area..

SENATOR EGAN confirmed that losing satellite connectivity would
not create a problem

1: 28: 30 PM

CO CHAIR HUGHES asked about liability requirements and offered
her understanding that sone states are requiring that steering
wheel s and brakes be retained in the vehicles.

MR. BARNES stated that Google is currently responsible for the
actions of the car and wants to ensure a safe product. The car
is a result of research, but fostering the technology shoul dn't
be construed as "providing the recipe for the technol ogy."” He
noted that the secretary of t he U S. Depart ment of
Transportation has announced a driverless vehicle working group
through the National H ghway Traffic Safety Admnistration
(NHTSA). He enphasi zed the need for cohesiveness and continuity
across the states relating to the regulatory scheme for
driverl ess vehicles.

CO CHAIR HUGHES reiterated her understanding that sone states
are requiring brakes and steering wheels be retained in all
aut ononmous vehi cl es. She said Google is not a manufacturer and
that requiring breaks and steering wheels could nake state to
state travel difficult; considerations for the conmttee to
ponder .

MR. BARNES commented on the federal state interplay issue,

explaining that there are federal notor vehicle standards that
are applied nationally. Google would like to see autononous
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vehicle regulations solidified on a national |evel. The role
for state legislation may becone evident as the technology is
depl oyed. He explained that his role within Google is to offer
advice to legislators regarding how to view self-driving cars
and provide insights into what Google is doing.

1: 33: 36 PM

MR. BARNES began a PowerPoint presentation, available in the
commttee packet, directing attention to slide 2, which provided
a picture of an exhibit from the 1939 Wrld's Fair, called
Futurama, where people are viewing a scale nodel of a city
popul at ed by autononous vehicl es. He pointed out that 1939 was
not far away from the initial days of the Ford Mdel T, and
al ready people were thinking of ways to renove the driver from
t he equati on.

1: 34: 56 PM

MR. BARNES said slide 3 [showwing a famly of four playing a
board ganme in a self-driving vehicle on a freeway] depicts the
1950s version of autonony, and was used in an advertisenent for
a power conpany. The idea for the technology depicted was a
result of the electric conpany inmagining an opportunity to use
el ectric magnets to guide the vehicle on the road; depicted as
hash marks in the imge.

1: 35: 36 PM

MR. BARNES turned to slide 4, titled "Leading Causes of Death in
the United States,"” and pointed out that the causes l|isted have
provi ded the inpetus to take the driver out of the equation. He
directed attention to the peaked red line, indicating the
percentage of notor vehicle accident deaths, to state that
32,000 people in the US., and 1.2 mllion worldw de, die
annual ly as result of notor vehicle accidents. (Google considers
this to be an unacceptably high nunber, especially for an action
that could be corrected by renoving the hunman vari abl e. He
added, "Also by renoving sone of the human variable you get
humans back into the equation.”

1: 36: 49 PM

MR. BARNES noved to slide 5, and explained that Steve Mhan, a
blind man, was one of the first people to ride in a Google self-
driving car. Google asked where M. Mahan wanted to go or what
he wanted to do, and the answer was to go to the cleaners and
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Taco Bell. Al though M. WMhan's work is only 30 mnutes from
his home in a personal vehicle, reliance on other travel neans
requires two hours. Certainly, he assured, Google is not trying
to replace mass transit wth individual cars; however, self-
driving cars could be a transformative technology for the
elderly or disabled to regain a |evel of |ost independence. He
expl ained that self-driving cars nmay also appeal to people who
prefer to start work as they leave their driveway instead of
upon arrival at their desk.

1: 38: 56 PM

MR. BARNES turned to slide 6 to address the topic of traffic

and said heavy traffic is a global problem Googl e executives
think that autononobus vehicles could be one way to alleviate
traffic congestion by providing efficient options, such as a
share vehicle which could transport 10 individuals throughout
the course of the day. A multitude of potential uses for a
vehicle left to its own devices exists. A vehicle that doesn't
require a human to guide it from point "A" to point "B", could
even result in societal benefits.

1: 39: 58 PM

MR. BARNES said the Defense Advanced Research Projects Agency
(DARPA) held a series of contests to encourage engineering
school s and researchers to devel op practical, autononous vehicle
solutions. The first contest was a race over a 132 mle course.
The furthest any car got was 7 mles; however, by the third
event, every car finished the course. He said that over the
course of three years, autononous vehicles have evolved from
non-i ndependent function to being able to navigate a situation
over |ong distances. The founder of Google, hired the w nning
teans head engineer, whose team assenbled the self-driving car
depicted on slide 1.

1:42: 25 PM

MR. BARNES explained that slide 8 shows maps from sone of the
driving that Google has conducted using its first self-driving
vehi cl es. One of the maps was created by driving down the
famous "serpentine |ike" Lonbard Street in San Francisco,
California. This faned street is good for testing the vehicle,
due to the multitude of externalities, which include: a
downhill grade, left and right swtchback turns, and the
presence of nunerous pedestri ans.
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MR. BARNES noved to slides 9 and 10, and said that a Toyota

Prius was anong the initial lineup of Google's test cars but the
Lexus hybrid sport-utility vehicle (SW) has enmerged as the
| ong- st andi ng nodel . M. Barnes pointed out the laser |ocated

top of the car and the canera underneath the rear view mrror.
He explained that it's through these sensors that the car views

the world and orients to everything happening around it. He
said it's not enough for the vehicle to sense its orientation,
it nust also recognize potential obstacles. One | esson Googl e

| earned from the earlier prototypes is that when a driverless
vehicle tries to re-engage a human driver, for safety reasons,
there is a lag time for the human to gain situational awareness
in order to assune comrand. Thus far, there is always soneone
in the driver's seat and anot her person in the passenger's seat.

1:45: 58 PM

REPRESENTATI VE NAGEAK asked what happens when a human driver is
under the influence of al cohol or drugs.

MR. BARNES replied that Google would not allow an inpaired human
driver to take over command.

REPRESENTATI VE NAGEAK clarified that he neant the driver of
anot her car, not the self-driving vehicle; Google has no control
over other drivers.

CO CHAIR HUGHES restated the question, to ask how an aut ononous
car would handle a situation where another car in the vicinity
was out of control.

MR. BARNES responded that the human driver, in the autononobus
car, could override the system and take control to guide it out
of the way. The autonomous vehicle default priority is to
mai ntain a safe situation. He admitted that one of the mmajor
chal lenges in driving any vehicle is the ability to conprehend
and respond to ot her vehicles/drivers.

REPRESENTATI VE NAGEAK offered a scenario where the human riding
in the driver's seat of an autononmous car is reading a book and
not aware of others on the road. He asked how Google's self-
driving car reacts to situations that occurs out of the bl ue.

MR. BARNES answered that driving 1.4 mllion mles, which is
what Googl e has undertaken, is the key. He expl ained that much
i ke human drivers, the Google autononous prograns rely on real
life experiences to learn and build a profile for the self-
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driving vehicles. In Washington, D.C., there are nany bikers

and bi ke lanes, but not all bikers are in the bike |anes. He
expl ai ned that when bikers are present in bike lanes, a driver
anticipates the biker's action. Google is doing sonething

simlar with the autonomous car by situation program ng that
directs the car to a position of safety.

1: 50: 22 PM

SENATOR EGAN offered his assunption that «collision avoidance
technology is built into the Google vehicles.

MR. BARNES concurred, and explained that the nainstream cars
being produced, now have collision avoidance technology to
essentially override a human's instinctive response in a known
ci rcunst ance. He infornmed the committee that the view that a
Google car has of the world is superior to that of human
drivers. For exanple, the radar can detect a bike rider through
a hedge before he/she enters the human driver's visibility. The
instinct, when progranm ng these cars, is to default to safety,
he said, noting that there are random variables over which
Googl e has no control.

1: 52: 36 PM

CO CHAIR HUGHES considered how, during the tinme of the Wight
brothers, no one imagined the jets of today and their capacity
to fly several hundred people at once and possibly crash. The
self-driving vehicles are still in the test phase, she
acknowl edged and asked how many mles have been driven and what
types of accidents have occurred that are attributable to Google
t echnol ogy.

MR. BARNES answered that Google has only experienced one
incident, with an excess of 1.4 mllion mles being driven since
2010. The accident was at a very |ow speed, between tw and
five mles per hour (MPH). He reported that, in one week,
Google drives its test vehicles in excess of what the average
Anmerican drives per year. A substantial nunber of driverless
cars are on the road in Muntain View, California. He rel ayed
that there have been incidents of the Google cars being rear-
ended or a collision when a driver ran through a stop sign, but
none of these incidents were the fault of the self-driving cars.
The benefit of such incidences is that now the Google vehicles
know what happened, understood why it happened, and can account
for the factors in future situations. Additionally, instead of
one driver/person having a learning experience, all of the
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Google cars have received information regarding the incidents
and the benefit is thus multiplied.

1:56: 07 PM

REPRESENTATI VE CLAMAN asked M. Barnes if he has had an
opportunity to ride in a Google self-driving vehicle.

MR. BARNES answered yes.

REPRESENTATI VE CLAVMAN asked M. Barnes to describe his firsthand
experi ence. Additionally, he asked for a description of the
Mountain View area, where nost of Google's cars reside, whether
the locale is conprised of primarily city streets or

hi ghway/interstate travel. He asked whether, when speaking
about the entire fleet of cars, how the |earning advancenent
occurs: via artificial intelligence (Al) software, or human

reprograming by soneone in an office entering in new data. He
offered his understanding that part of the effort with Al is to
have conputers learn from things and build know edge into the
dat abase w thout soneone having to rewite the program to
acconmodat e for new information.

MR. BARNES replied that Google engineers reviewed the incident
and ran a few thousand scenarios based on what happened. The
generated data was then entered into the operating system of the
vehicles allowing the cars to anticipate simlar incidences in
the future.

REPRESENTATI VE CLAMAN offered his understanding that soneone
actually prograns in the new data.

MR. BARNES replied yes and no; Google is advancing machine

| ear ni ng. He shared an anecdote of a Google self-driving car
whi ch encountered a duck in the road that was being chased by a
lady in a wheel chair waving a broom VWhat the vehicle

accounted for was a sudden obstacle in its travel path foll owed
by a continuing obstacle. The Google software and technology is
able to account for experiences and build that into the profile
of what might happen and what mght be done to manage the
situation, nmuch like a human driver does. He shared his
experience of riding in one of the Lexus nodels and how exciting
it was to experience the car as it made driving decisions, such
as accel eration and steering.

2:00:13 PM

JT. H'S TRA COMW TTEES -11- March 17, 2016



MR. BARNES explained that Google's initial work was on highways
because there were fewer variables on the open road. He
described the picture, slide 13, as being a conplicated
intersection with train tracks, cars, and stop lights, and
expl ained that the tests are designed to graduate in conplexity.
He said slide 13 is essentially what the car sees. He expl ai ned
that the purple boxes represent other cars, the red boxes are
pedestrians, and the yellow boxes represent bicycle traffic.
Al though in the scenario the Google car has the right of way, a
red |adder in front of the car indicates that the Google car has
not yet determned what the pedestrians and the cyclists are
going to do. The interesting thing is that people in the
Mountain View area have reported that Google cars are the worst
cars to be around, because they obey every traffic |aw The
Google self-driving cars are also learning to acconmpdate hunman
driver idions, such as how they indicate their directional
i ntent. He explained that the programng isn't about just
converting notor vehicle code into ones and zeros and having the
vehi cles foll ow preset comands.

2:03: 58 PM

CO CHAIR HUGHES asked whether M. Barnes could report on the
average accident rate for human drivers.

MR. BARNES replied no, and pointed out that it's inportant to
di stingui sh between reported accidents versus incidences. He
said that although he's never been in a major accident, that
doesn't mean there haven't been close encounters. He el aborated
that he's bunped into another vehicle at a traffic light and
he's been rear ended at an intersection. He expl ained that
those incidences did not get reported, because there was no
damage, which if reported would put a significant boost in the
acci dent rate. He questioned whether hunmans drive as safely as
statistics indicate. He stated that for the self-driving
vehicle to have one incident in 6 years, over 1.4 mllion mles,
was a good safety record.

CO CHAI R HUGHES agreed and noted that Google cars are operating
at 25 MPH or less. She said human safety is a big concern when
deciding whether or not to inplenent the use of self-driving
vehi cl es.

2:08: 04 PM

SENATOR EGAN posited that driving at 25 MPH under the posted
speed limt creates a hazard.
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MR. BARNES replied that Google's highway vehicles traveled at
faster speeds, but the city cars drive at 25 MPH, or slower, on
the surface streets. He said that Google's self-driving
vehicles are the result of not just understanding the software
but al so the hardware. Google has refined devices in such a way
as to seamessly interface the software and the vehicle.

2: 09: 44 PM

REPRESENTATI VE DRUMMOND asked whether Google's cars require
Wi rel ess access.

MR. BARNES replied no. He explained that once the maps are
| oaded into the car, it becones famliar with that particular
ar ea. He explained there were technologies that allowed
vehicles to interface. He stated that the goal for Google is to
use existing conputing technol ogy, brainpower, and resources to
make aut ononous vehicl es worKk. He said are many questions that
needed to be answered such as: depl oynent of self-driving
vehi cl es, will t hey be privately devel oped, i censing
requi renents, and whether to inplenment the technology into |ow
speed or high-speed cars.

2:12: 38 PM

CO CHAIR HUGHES asked whether an ethical program has been
devel oped to provide decisions such as choosing whether to hit a
cat versus hitting a child, or a pedestrian verses another
vehi cl e.

MR. BARNES replied that it poses an interesting philosophica
guestion with very concrete practical outcones. The i nportant
thing is being able to account for the type of situation being
encount er ed. He said that in ternms of ethical decisions, nuch
like the duck in the road, the cars can't be programed wth
every possible scenario. He explained that self-driving car
decisions evolve from gathering information from situations,
based on the available set of «circunstances, to bring the

situation back into safety. He said that in sone way it's not
too different from human decision naking. Humans are
programming the vehicles, thus the values of humanity are
inherent to the cars. He said that Google's safety program

director worked for the federal governnent for 30 years advising
federal safety standards for nmotor vehicles, and assured nenbers
that the safety standards are not being determined by
unqual i fied, technicians or engineers.
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2:15:29 PM

COCHAIR HUGHES offered her assunption that the programm ng
woul d contain a type of ranking systemto direct the car to hit
anot her vehicle instead of a person.

MR. BARNES offered that there could be a nyriad of variables
versus two choices. (Google executives understand that there are
situations where a noral choice may need to be nade to arrive at
the "least worst” result. The human el enent nmay be a detraction
as nuch as a boon, if a driver is distracted or not aware of an
approaching situation. An autononmous vehicle nay provide an
i nproved response tinme as well as quickly analyze the various
opti ons.

2:18: 07 PM

CO CHAIR HUGHES pondered whether driverless cars would be in
general use road use in three to five years or |onger. She
asked how industry/ manufacturers are handling states that are
not considering autononmous technology and a neans for
incorporating it into their long term transportation planning.
Additionally she queried how the road ways and traffic signals
mght look different in the future with the inplenentation of
aut ononous vehi cl es.

2:19: 32 PM

MR. BARNES replied that roads wll continue to host a mx of
people who prefer to drive thenselves, as well as autononous

vehi cl es. The full-speed vehicles will take longer to refine
than the high-speed, and | ow speed cars will be best suited for
an urban environnent. He envisioned that parking may change to
be nore peripherally located from a downtown area since the
autononous cars will be able to drop drivers/passengers off and
then park independently. Requi rements for parking space may be

| essened with smaller autononous cars taking the place of |arger
cars and trucks. Regardi ng |l ong-term planni ng, he advised that
states review existing codes now, to eradicate hindrances when
t he autononous vehicle technology is deployed. He noted that
there are sone key questions for states to consider in the
future scenario, and offered: "How would we like to see all of
this play out; what do we need to do to get there; and do we
think the technology is going to develop in a way that wll get
us there?" He nentioned one use for autononous vehicles would
be to shuttle individuals to nedical appointnents.
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2:21:29 PM

CO CHAIR HUGHES inquired about the state's autononous vehicle
i nvol venent, and where Alaska stands in tracking autononous
vehi cl e technol ogy.

2:22: 00 PM

ERIC TAYLOR Statewide Plan & Transit, Division of Program
Devel opnent, Department of Transportation & Public Facilities
(DOTPF), said the statewi de |long-range transportation plan is
undergoi ng an update and the draft is due later in the spring.
It represents a policy level plan, wth considerations being
reviewed to provide a 20 year forecast. He reported having
recently attended a national conference which highlighted the
i ssue of autononous vehicles being on the horizon. He said that
DOTPF is considering not only vehicles for the type of uses
bei ng di scussed here today, but also for freight shipping. The
departnment is reviewmng prelimnary technology that would allow
freight trucks to travel in platoons for fuel efficiency. He
said that the draft transportation plan contains a statenent,
whi ch he read as foll ows:

[ DOTPF] Wil follow national devel opnent s and
intelligent infrastructure and connected autononous
vehicles and seek opportunities to cost effectively
and sust ai nably apply changi ng technol ogy in Al aska.

He said, although this is a blanket statenent, it indicates that
the departnent has autononous vehicle technology on its radar
screen and is incorporating it in the agency's |ong range plans.

2:24: 33 PM

CO- CHAIR HUGHES asked whether his attendance at the conference
woul d allow him to speak nore about individual nanufactures the
di fferent things the conpani es have pl anned.

MR. TAYLOR replied no, not specifically.

2:25:21 PM

REPRESENTATI VE CLAMAN offered his comrents about the nora
dilemma Co-Chair Hughes raised earlier. He offered his

recollection of the San Francisco earthquake of 1989, and the
only person who was injured, when the Cakland Bridge cracked,
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was a driver who tried to junp his car over the crack. He
concluded that human drivers don't always nmake the right
choi ces. He asked whether a conputer is able to distinguish a
duck from a police officer. The statistical advantage of a
self-driving car is that it wll obey all traffic laws, and
conjectured that insurance conpanies could experience a |ower
frequency of incidences, if everyone were in a Google driven
vehicle. The noral dilenmma remai ns, he finished.

2:27:26 PM

MR. BARNES offered his understanding that the noral dilemma is
denonstrated in crash statistics and that obviously humans don't
do well when faced with a dilenm. He reiterated that it's
humans who are doing the progranming, and they are aware of the
results of their actions. It's one thing if a technician mss
prograns the location of a restaurant, as such a m stake doesn't
represent "an end of the world situation.™ One engi neer has
confided in himthat his participation in devel opi ng autononous
vehicle technology stenms from his not wanting his own son to
face the dangers of driving a vehicle. M. Barnes pointed out
that a father would be loath to invent technology that would
harm his children, and he asked for commttee nmenber's trust in
the humanity of the people who work for Google. Utimately
choices will be carefully nmade decisions progranmed to bring an
aut ononous vehicle to a "l east worst" outcone.

2:29:49 PM

SENATOR EGAN asked whether CGoogle cars are the only ones using
Googl e [street view.

MR. BARNES answered yea, as far as he is aware; however, there
are undoubtedly other manufacturers developing simlar software.
He explained that Google Maps is an open source program which
allows it to be overlaid to create other platforns.

SENATOR EGAN opined that even for a community the size of
Juneau, under 35,000, it nust take an inmmense anmount of data to
cover the city.

MR. BARNES reiterated that self-driving car technology is new,
and it would be very difficult to map the entire country in the
next two weeks. The maps were not updated on a daily basis;
however, there is an additional overlay of information added to
t he maps.
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SENATOR EGAN asked M. Barnes about a possible scenario of
traveling between cities in Southeast on the Al aska Marine
H ghway System (AMHS). \en traveling to Ketchikan from Juneau,
would the self-driving car know to download the data for
Ket chi kan upon arri val

2:32: 01 PM

MR. BARNES answered that the technology does not yet allow for
that type of adjustnent. Google technicians are still working
out how to make the data operate in real tine and everywhere
under every circunstance. He opined on the exiting advancenents
that Googl e has acconplished, primarily in the area of "nmachine
| earning, " where the vehicles conputer assim | ates new
information to understand a situation and devel op an appropriate
action. He said that Google's Al system "Al phaCo," recently
defeated the reigning "Go" gane chanpion in Seoul, South Korea.
[ The gane of Go is considered to be extrenely conplex with nore
vari abl es than chess and requires an intense anticipation of the
opponent's probable noves and options.] The conputer analyzed
the situation and interpreted the gane, including the human
variable of playing against a person. Thus, the conputer
attained the ultinmate goal of understanding and |earning and was
not sinply processing information.

SENATOR EGAN offered his assunption that Google dealt directly
with municipalities and DOTPF to keep up-to-date information on
road construction projects.

MR. BARNES explained that naking governnent data publicly
available allows others to take that information and turn it
into sonmething useful. To the point, he said Google Mps was
initially a static map until someone, from outside the conpany,
decided to plot the locations of rental housing units, which
they were able to do because it was open data. He said that
Google thrives off of open data to determ ne when a bridge or a
road m ght be closed, as well as if a warning or alert has been
i ssued. He said that those factors wll beconme increasingly
nmore inportant as autononobus technology continues to be
devel oped.

2:37:26 PM
CO CHAIR HUGHES noted that autononmous cars mght not have a
person riding along, and asked how | aw enforcenent would handle

a collision involving two cars, one with a driver and one
wi t hout a human presence.
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MR. BARNES answered that is a real scenario. Enmergency vehicles
required certain treatnment depending on their approach, and the

recognition of whether or not it's in pursuit. It's also
inmportant for an officer to be able to have soneone to contact
when an accident occurs. He said that currently Google self-

driving cars operate in a closed universe, and are not operating
unat t ended.

CO CHAIR HUGHES asked whether Google has actual hunman-driven
cars keeping the autonomous cars in a line of sight during
tests.

MR. BARNES offered that the autonomous vehicles are never
unnmoni tored, but he said he is not famliar with whether there
is aline of sight protocol.

2:40: 06 PM

CO- CHAIR HUGHES conjectured that, if the conputers in the
vehicles are self-contained, there nust be a person nearby. She
reported that Legislative Legal and Research Services have
reviewed state policy for requirements that would inhibit the
use of autononous vehicles and there appear to be no conflicts.
She asked for coment on the conflicting requirenents held by

some states, such as: a licensed driver nust be present;
vehicles will have a steering wheel; and vehicles wll have
br akes.

MR. BARNES said that the premse of a driver's license is to
denonstrate a qualification to handle a vehicle and an
understanding of the rules of the road. He explained that
requiring a licensed driver in the vehicle is inhibitive and
prevents elderly or people with inpairments from gaining the
mobility and independence that Google has intended its
aut ononous vehicles to serve. He declared that he does not
understood the prem se of the requirenent for a |icensed driver.
Googl e has argued agai nst special requirenents from states, such

as a licensed driver and a designated license plate. He
explained that the use of a designated plate announces to the
world that it's an autononmous vehicle. He suggested that

i ncidences of "hot dogging" mght increase, and explained the
termto nmean a driver who swerves or denonstrates other adverse
activity to see how the autononobus car wll react. He opi ned
that requiring that type of announcenent to the world undercuts
the benefits of the technol ogy on the whol e.
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2:44:23 PM

JOVD STEWART, Fairbanks Econom c Devel opnent Corporation, said
that a najor project in Fairbanks is cold weather testing. He
said that the city has marketed itself as the premer |ocation
to do <cold weather testing due to its affordability,
accessibility, and reliability. He explained that extensive
infrastructure has been built to attract researchers and that
that the mlitary has done a good job of boosting interest and
facilities in Fairbanks.

2:46:34 PM

MR. STEWART opined that legislation is usually passed for the
safety and harnony of the residents, but from time to tine
legislation it is adopted for reasons aligning with the pursuit
of opportunity. He offered his observation that the today's
conversation has focused on the mtigation of back- end
eventualities that will occur far in the future when autononous
cars are fully operational. He said that, as an economc
devel opnent professional, he is interested in the opportunity to
be on the front end of autononous vehicle technology testing

Google needs to test its autonomous cars in cold weather and
Fai rbanks would like to extend an invitation to the conpany for
that purpose. The regulatory and |egal structure can be worked
out once the technology is fully operational. He noted that the
University of Al aska Fairbanks (UAF) Research has successfully
worked with industry on Unmanned Air Vehicles. He expressed a
desire for Google to visit Anchorage, Fairbanks, as well as
Juneau.

CO CHAI R HUGHES t hanked the day's participants.

2:50: 54 PM

ADJ QURNIVENT

There being no further business before the commttee, the House

Transportation Standing Commttee neeting was adjourned at 2:51
p. m
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