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ACTI ON NARRATI VE

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

1: 08: 43 PM

CO CHAIR SHELLEY HUGHES called the joint neeting of the House
and Senate Transportation Standing Committees to order at 1:10
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
nmeeting was in progress.

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.

CO CHAIR HUGHES nentioned that the integration of driverless
cars may or may not be a good fit for Al aska. She said there
were sonme states that have enbraced new technol ogies and sone
that have been resistant. She stated her belief that Al askans
should be innovative, out-of-the-box thinkers with regard to
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econoni ¢ devel opnent. She noted that there were unique features
in Alaska, such as snow, 1ice, cold, fog, and nountainous
terrain, which could be considered barriers or opportunities.
She related that in the case of driverless cars, there was sone
testing going on in other states, the technology had not yet
mastered the snow and ice and there m ght be an opportunity for
Alaska in that regard. She also nentioned that although the
presentation was specific to Google, there were a nunber of
ot her manufacturers working on simlar technol ogy. She stated
that the commttee was trying to get a witness fromthe Alliance
of Aut onobil e Manufacturers online to discuss the topic.

1:11: 18 PM

CO CHAIR HUGHES requested that M. Barnes discuss policy prior
to the presentation for the purpose of discussing the actions
that other states have taken and the associated perspective of
i ndustry.

1:12: 18 PM

MR. BARNES, Head of State Legislative Affairs, Google, Inc.,
("CGoogle"), stated that about half of the states had taken up
over 50 pieces of legislation pertaining to autononous vehicle
t echnol ogy. He explained that with only a small nunber of
exceptions, the pieces of |egislation had been uni que approaches
and did not represent a cohesive approach to interstate
transportation. He said in the Lower 48 people lived closer to
borders and pointed out that there was not a different set of
requirenents to drive from Pennsylvania to Miryland than from
West Virginia into Maryl and. He explained that with 53 pieces
of legislation from half of the states, if every state had its
own way, the vehicle would have to stop at every border to neet
a different set of legislative requirenents. He suggested that
[a |ack of cohesive policy] was not a good recipe for fostering
a technology and developing sonething with great potential to
save lives and provide increased nobility and an opportunity for
conveni ence, as autononous vehicles did. He stated that Google
viewed autononobus vehicles as a nascent technol ogy. He
enphasi zed that it was a very exciting technol ogy, he did not
want to danmpen enthusiasm He stated that the enthusiasm from
| awmakers would eventually flatten the peaks and valleys of
approaches, because it would help a state develop regul ations
that at the right tinme, wll help the state exert whatever
authority it needed to over the vehicle. He further explained
that the autononmous vehicles were road worthy vehicles that
adhered to existing federal safety standards. He said the new
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aspect was that instead of being guided by a human, it would be

gui ded by software and mechanics. He suggested an inportant
[ policy] question was: whether anything needed to be applied
specifically "to the new operator of the vehicle." He stated

that at this point Google did not think so.
1:16: 28 PM

MR. BARNES said that Google had not identified any inpedinents
against the operations of autononmous vehicles, wth the
exception of a few states that created legislation and
regul ations prenmaturely. He reconmended that for the tinme being
states let the technology develop to see where it would |and
bef ore making policy assunptions about what it should or should

not do. He related that the "w shfulness" of [autononous
vehicles] had existed since 1939 and the practicality had
existed since the md-2000s. He said in ten years the

technol ogy had progressed from not being able to do anything
with an autononmous vehicle to the vehicle displayed on the
screen, which could drive passengers where they wanted to go
safely and efficiently. He noted that it had been a quick ranp-
up, but there was still a long way to go in order to understand
how the technology would be deployed, what the best way for
depl oyment woul d be, and what the necessary guidelines would be
in the regulatory world.

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 if soneone was in the vehicle, they

woul d use his/her cell phone to call for a tow truck. He
related that [Google] nonitored its vehicles and knew everything
that was going on in them at any given second. He stated that

[ operation of driverless cars] involved a very controlled set of
ci rcunst ances where vehicles were being operated w thout soneone
i nsi de. He offered that in addition to redundancies built into
the car for the sake of safety, there would also be a nechani sm
by which the car could notify someone in case of an energency,
much |ike existing systens that [nade contact on behalf of the
driver] in the case of incidents such as sudden braking, airbag
depl oynment, or a side crash.

1: 20: 47 PM
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CHAIR M CCICHE noted that there were sone people who assuned
t hat Googl e knew everything about what all vehicles were doing

He said that liability for a vehicle was attributed to the
driver and not the vehicle, and he asked where liability would
fall for driverless vehicles in the instance of an accident
resulting in injury or property damage.

MR. BARNES replied that the vehicle did not exist on its own,
and soneone would be the responsible party for the vehicle,
ultimtely. Liability was a conplicated issue; even in |ow
speed crashes in city intersections it could be difficult to
sort out fault. The vehicles would be owned by sonmeone and
operated by sonebody; therefore, they would be under soneone's
| egal control. He nentioned that this line of inquiry was one
that had piqued the interest of the insurance conpani es. They
have had nore than 100 years of experience wth human
m smanagenent of vehicl es. He acknow edged that generally
humans were pretty good behind the wheel, but there were tines
when that was not the case. He related that in addition to

I nsurance conpani es bei ng i nterested in the devel oping
technol ogy, the legal system was paying attention with relation
to torts. He stated that the aforenentioned were areas of

interest for everyone who was involved in developnent of the
technology, as it was very transformative to take the human
el ement out of the front, left seat. He said it was sonething
that his team considered on a daily basis.

1: 23: 28 PM

SENATOR BI SHOP nentioned that he had a nechanical background,
noted that the vehicle required the use of sensors and |asers,
and asked what had been done for cold weather testing and where
it had occurred.

1: 23: 59 PM

MR. BARNES replied that <cold weather and certain weather
formations were a challenge for sensing technol ogy. He said
there were mllions of raindrops falling from the sky during a
rainstorm but not each of those raindrops was sonething that a
vehicle needed to stop for; it would not nake a |ot of progress
in that situation. He noted that the same was true of
snowf | akes. He said that the issue of sensing the environnent
in challenging weather situations was known, and he rel ated that
Google was trying to graduate the technology out of the South
Bay Area, where it was sunny and 75 degrees every day, into

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



conditions which nore approximted the rest of the country and
the world. He stated that it would take tine to get there.

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

1:25:18 PM

SENATOR EGAN nentioned that he used Google Earth for fun, and it
worked fairly well until global positioning system (GPS)
connection was |ost. He asked what would happen when the

vehicle lost interaction with the GPS system

MR. BARNES replied that although the mappi ng was based on Googl e
Maps, it didn't work exactly like a smart phone or tablet that
may be used for directions from one location to another. He
indicated that the vehicle could not, in its current form be
taken to "Anytown, U S.A " and told to drive to the pizza shop
or the library. He stated that if Google hadn't mapped it, then
it was unprepared to operate the vehicle in that area. He
explained that prior to driving in an area, the car team would
travel to the intended operational area and map it in great
detail. The car relied solely on the conputer within to conpare
the outside world to the detailed map, in order to determ ne
where it was and to be able to maneuver autononously.

SENATOR EGAN opined that Google Maps worked great and Google

Street View was right at the driveway of his house. He | oked
that he w shed Google would cone back because there was a whol e
bunch of junk in the driveway when the imaging was done. He

asked what woul d happen when the vehicle |ost connectivity.

MR. BARNES stated that as of now, the autononous car did not
rely on connectivity. The car relied solely on the map, which
was | oaded in the car.

SENATOR EGAN requested clarification that as |ong as Google Maps
was precisely accurate, losing satellite connectivity would not
create a problem

MR. BARNES responded that was correct.

1:28: 30 PM

CO CHAIR HUGHES asked about liability requirenents and offered
her understanding that sonme states were requiring steering
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wheels and brakes and she inquired about what the industry
t hought .

MR. BARNES advised care in not prejudging the application and
design of technology. He stated that Google was responsible for

the actions of the car and wants to ensure a safe product. The
car was a result of research, but fostering the technology
shouldn't be "providing the recipe for the technology."” He

noted that the secretary of the J[U S.] Depart ment of
Transportation announced a working group out of National H ghway
Traffic Safety Adm ni stration ( NHTSA) t hat woul d make
suggesti ons. He enphasized the need for cohesiveness and
continuity across the states relating to the regulatory schene
for driverless vehicles.

CO- CHAIR HUGHES reiterated her understanding that sone states
were requiring brakes and steering wheels to be placed in all
aut onomous vehicles. She said Google was not a manufacturer and
that requiring breaks and steering wheels would make state to
state travel difficult. She suggested those were sone
considerations the House Transportation Standing Conmittee
shoul d be thinking about.

MR. BARNES shared his comrents on the federal state interplay
i Ssue. He explained that there were federal notor vehicle
standards that were applied nationally and that Google would
like to see regulations solidified on a national level. He said
that the role for states m ght becone evident as the technol ogy
was depl oyed. He explained that his role within Google was to
offer advice to state legislators for how to view self-driving
cars and to visit state legislators and explain what Google was
doi ng.

1: 33: 36 PM

VR. BARNES began a PowerPoint presentation and directed
attention to slide 2. He said that the picture showed an exhibit
from the 1939 Wrld' s Fair, called Futurama, where people were
| ooking at a city popul ated by autononous vehicles. He pointed
out that 1939 was not too far away from the day of the Ford
Model T, when al ready people were thinking of ways to renove the
driver fromthe equation.

1: 34: 56 PM

MR. BARNES said slide 3 [showing a famly of four playing a
board game in a self-driving vehicle] depicted the 1950s version
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of aut onony. He said the picture was an advertisenent from a
power conpany. He said that the idea for this technol ogy
resulted fromthe electric conpany seeing an opportunity to use
el ectric magnets, the hash marks in the road [shown on slide 3],
to guide the vehicle along the road.

1: 35: 36 PM

MR. BARNES turned to slide 4, titled "Leading Causes of Death in
the United States,” and stated that the causes listed here - not
the ability to play checkers or dom noes in the car, as depicted
in slide 3 - provided the inpetus to take the driver out of the
equati on. He directed attention to the peaked red line, which
indicated [the percentage] of notor vehicle accident deaths. He
stated that 32,000 people in the United States and 1.2 nmillion
people worldwide died annually as result of a notor vehicle

acci dent. He indicated Google thought that was an unacceptably
hi gh nunmber - zero would be great - especially for sonething
that m ght be able to be corrected by renoving sone of the human
vari abl e. He added, "Also by renoving sone of the human

vari abl e you get humans back into the equation.”
1:36:49 PM

MR. BARNES noved to slide 5, which showed Steve Mahan, who was
one of the first people to ride in a Google self-driving car and
was al so blind. He said that when Google asked where M. Mhan
wanted to go or what he wanted to do, he sinply wanted to go to

the cleaners and to Taco Bell. He expl ained that although M.
Mahan's work was only 30 mnutes from his honme, he had to rely
on other nmeans and it took him two hours to get there. He

explained that there were a lot of other places that used nass
transit, and he assured the commttee that Google was not trying
to replace mass transit with individual cars. He explained that
self-driving cars could be a transformative technology for
el derly or disabled people. He said self-driving vehicles would
allow a level of independence that many previously may not have
had. He said a self-driving car would have safely extended his
grandnother's mobility for a few nore years when she may not
have been as aware and attentive. He explained that self-
driving cars could also appeal to people who would nuch rather
get started with work in the driveway instead of upon arrival at
t hei r desk.

1: 38: 56 PM
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MR. BARNES turned to slide 6 to address the topic of traffic. He
claimed he did not know nuch about traffic conditions in Al aska,
but he said that heavy traffic was a problem across the gl obe
He shared Googl e's thought that autononmous vehicles could be one
way to alleviate traffic congestion, because they could provide
nore efficient options, such as shared vehicles that could
transport 10 different people throughout the course of the day.
He said that there were a lot of potential ways that a vehicle
left to its own devices, wthout having to be guided by a human
from point "A" to point "B'" every day, could result in sone
soci etal benefits.

1: 39: 58 PM

MR. BARNES noved to slide 7. He discussed that Defense Advanced
Research Projects Agency (DARPA) held a series of contests to
encourage engineering schools and researchers to develop
practical autononpous sol utions. He said that the first contest
race was a 132-mle course were the furthest any car got was
only 7 mles. He said that by the third contest race, every car
finished the course. He said that over the course of 3 years
aut onomous vehicles went from ones that couldn't do anything by
t hensel ves to vehicles that could navigate a situation over |ong
di stances such as the contest course. He nentioned Larry Page,
one of the founders of Google, had been follow ng the project
and was so inpressed by the winning team that he went to the
teans head engi neer, Sebastian Thrun, and asked him to come to
Googl e. He said that once at Google, M. Thrun assenbled a
team which over the course of 9 to 10 years, devel oped the car
seen on the very first slide.

1: 42: 25 PM

MR. BARNES explained that slide 8 displayed nmaps from sone of
the driving that Google conducted with its first self-driving
vehi cl es. He noted that one of the maps showed a Google self-
driving vehicle driving down the fanbus "serpentine |ike"
Lonbard Street in San Francisco, California. He described the
faned street as being good for the tests because of all the
externalities such as: being downhill, having left and right
swi t chbacks, and havi ng peopl e standi ng al ong the road.

MR. BARNES noved to slides 9 and 10. He said that a Toyota

Prius was used in the initial lineup of Google' s test cars but
the Lexus hybrid sport-utility vehicle (SUV) had been the | ong-
standi ng nodel used for its self-driving vehicles. M. Barnes

pointed out that a laser could be seen on top of the car and
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there was a canmera underneath the rear view mrror. He expl ai ned
that those sensors were how the car viewed the world and knew
where it was and what was happening around the car. He said
that it was not enough for the vehicle to just know where it
was, but it also needed the ability to recognize potential
obst acl es.

MR. BARNES expl ai ned that one |esson Google had | earned fromthe
earlier prototypes was that when a driverless vehicle tried to
re-engage a human driver in the event sonmething went wong,
unl ess that driver was already engaged, there was a lag tinme in
getting back to situational awareness to take conmand of the
vehicle and the situation. He told the commttee that there was
al ways soneone in the driver's seat and another person in the
passenger's seat.

1:45: 58 PM

REPRESENTATI VE NAGEAK asked what would happen when a hunman
driver was in the area under the influence [of drugs or
al cohol ].

MR. BARNES replied that Google no |onger allowed hunman drivers
to take over.

REPRESENTATI VE NAGEAK clarified that he neant another car not
the self-driving vehicle. He stated that Google had no contro
over other drivers.

COCHAIR HUGHES offered her understanding that the question
Represent ati ve Nageak was asking was how an aut ononmous car woul d
handl e a situation where another car was out of control in the
vicinity.

MR. BARNES expl ai ned that the human driver in the autononous car
could override the system and take control to guide it out of
the way. He said that for an autononobus car the default
priority was to get into a situation where the vehicle was safe.
He said he was not exactly sure how to answer the question
because it would really depend on specific circunstances. He
admtted that one of the mmjor challenges in driving any vehicle
was to be able to understand and respond to other vehicles
around it.

REPRESENTATI VE NAGEAK offered a scenario where the human riding

in the driver's seat of an autononous car mght have been
reading a book and not paying attention. He said the book
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reader would not be aware of others around them He asked how
Google's self-driving cars would react to situations that
happened out of the bl ue.

MR. BARNES answered that driving 1.4 mllion mles |ike Google
did was the key. He explained that nuch |like for human drivers,
Googl e autononmous prograns had to use real |ife experiences to
learn and build a profile for the self-driving vehicles. He
explained that in Washington, D.C, there were a |lot of bikers
and bi ke lanes but not all bikers were always in the bike |anes.
He explained that when bikers were present in bike |anes, that
drivers had to anticipate what the biker mght do. He said that
Google was doing sonmething simlar with the autononobus car by
having the car learn what to do in a situation that would bring
the car back into safety.

1: 50: 22 PM

SENATOR EGAN offered his assunption collision avoidance
technol ogy was built into Google's vehicles.

MR. BARNES answered that was correct. He explained that the
mai nstream cars that were <conmng out now wth collision
avoi dance technology were built to override a human's instinct
to do sonmething incorrect in a circunstance. He inforned the
committee that the view that a Google car had of the world was
greater than the view of human drivers. He expl ained that the
radar detector mght be able to detect a bike rider through a
hedge that maybe a human driver would not have been able to see
until the bike was right in front of them He expl ai ned that
the instinct when progranmng these cars was to default to
safety. He said that there were random ot her variables out there
whi ch Google could not control. He expressed one Google was to
[offer nmoDbility to those wthout it].

1:52: 36 PM
CO CHAI R HUGHES shared her idea of technol ogy and thinking about

the Wight brothers and how during their tinme no one inagined
there would ever be jets that carried several hundred people and

could crash. She asked M. Barnes if he could talk a little
about safety. She said that she realized self-driving vehicles
were still in the testing phase, but she wanted to know how nany

mles were driven and what types of accidents were caused by an
error on Google's part.
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MR. BARNES answered that Google had had only one incident in
nore than 1.4 mllion mles since 2010. He stated that the
accident was at a very |low speed, 2-5 mles per hour (MPH). He
said that in conparison Google drove in a week what the average
American drove in a year. He related Google has had a
substantial amount of driverless cars on the road in Muntain
View, California, for a while. He relayed that there had been a
few incidents where soneone rear ended one of Google's cars or
soneone ran through a stop sign, but none of which were the
fault of one of Google's self-driving cars.

MR. BARNES el aborated that a benefit of incidences was that now
all of the vehicles knew what happened, understood why it
happened, and could account for those factors. He said that
anot her benefit was that instead of one person having the
| earning experience, all of Google's cars now knew about the
i nci dence and the experience could be nultiplied greatly.

1: 56: 07 PM

REPRESENTATI VE CLAMAN asked M. Barnes if he had personally ever
ridden in a Google self-driving vehicle.

MR. BARNES answer ed yes.

REPRESENTATI VE CLAMAN followed up with asking M. Barnes to
explain what riding in an autononous vehicle was |ike. He asked
for clarification about Muntain View, where nost of Google's
cars resided, whether the terrain was nostly city streets or
hi ghway/interstate travel. He asked whether, when tal king about
the entire fleet of cars learning from one another, that was
done through an artificial intelligence (Al) type software
program or if there was actually soneone in an office sonewhere
reprogrammng and entering in new data. He offered his
understanding that part of the effort with Al was to have
conputers learn fromthings and build that know edge into their
dat abase wi thout soneone having to rewite the program to
acconmodat e for new i nformation.

MR. BARNES replied that Google engineers |ooked at the incident
and ran a few thousand scenarios based on the incident. He
explained that that data got entered into the operating system
of the vehicles so that the cars could anticipate any simlar
i nci dences.

REPRESENTATI VE CLAMAN offered his understanding that soneone
actually programmed in the new dat a.
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MR. BARNES replied yes and no. He said that Google was
advanci ng machine learning. He shared a story of one day when a
Googl e self-driving car encountered a duck in the road that was
bei ng chased by a lady in a wheel chair waving a broom He said
that there was no one in the world who could have thought up
that scenario, but what was accounted for was a sudden obstacle
in the car's travel path followed by a continuing obstacle. He
explained that Google's software and technology was able to
account for experiences and build that into the profile of what
m ght happen and what m ght be done to manage, nuch |ike a human
driver would do. He shared his experience of riding in one of
the Lexus nodels and how excited he was when he was watching the
car make decisions, accelerate, steer, etc.

2: 00: 13 PM

MR. BARNES explained that Google's initial work was on highways
and that ducks being chased by |adies welding broons did not
occur on highways. He explained that Google started the self-
driving cars on open road because there were fewer variables. He
described the picture from slide 13 as being a conplicated
intersection with train tracks, cars, and stop lights, and he
expl ained that the tests had to graduate in conplexity. He said
slide 13 was essentially what the car saw He expl ained that
the purple boxes were other cars, the red indicated pedestrians,
and the yellow indicated bicycle traffic. He said that although
in this scenario the Google car had the right of way, there was
a red ladder in front of the car indicating that the Google car
had not yet determned what the pedestrians and the cyclists
were going to do. He said the interesting thing was that people
in the Muuntain View area said Google cars were the worst cars
to be around, because they obeyed every traffic |aw He said
Google self-driving cars were also learning that they had to
accomobdat e, such as how drivers have to signal their intent
He explained that the programng wasn't just taking notor
vehi cl e code, converting to ones and zeros, and saying to foll ow
[ program commands], but that there were conditions where a car
could turn right on a red light.

2:03: 58 PM

COCHAIR HUGHES asked if M. Barnes knew what the average
accident rate for human drivers was.

MR. BARNES replied no. He said that the chall enge was conparing
reported versus actual incidences. He shared sone personal
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stories about his own driving incidences. He said that although
he had never been in a major accident, that didn't nean that
sonet hing hadn't happened. He el aborated that he had bunped
into another vehicle at a traffic light and that he had been

rear ended at an intersection, while waiting to turn right. He
explained that those incidences did not get reported, because
there was no danmge. He opined that the actual nunber of
incidences were nore than what was actually reported. He
gquestioned whether humans were as safe as drivers as statistics
showed. He stated that one incident in 6 years and over 1.4

mllion mles was a good safety record.

CO CHAIR HUGHES agreed that was a good safety record. She
mentioned the fact that Google cars were only operating at 25
MPH or | ess. She said human safety was a big concern when
deciding whether or not to inplenent the use of self-driving
vehi cl es.

MR BARNES answered that 25 MPH or | ess was correct.
2:08: 04 PM

SENATOR EGAN asked whether driving at 25 MPH under the posted
speed limt created a hazard.

MR. BARNES replied that Google's highway vehicles traveled at
faster speeds, but the city cars drove 25 MPH or slower on the
surface streets. He said that Google's self-driving vehicles
were the result of not just understanding the software but also
t he hardware too. He said that Google refined devices in a way
to seam essly incorporate with software and the vehicle.

2:09: 44 PM

REPRESENTATI VE DRUMMOND asked whether Google's cars required
W rel ess access.

MR. BARNES replied no. He explained that once the maps were
| oaded into the car, it was then famliar with that particular
ar ea. He said that was different from the way phones and
tablets worked, and Google Maps could be taken offline. He
expl ained there were technologies that allowed vehicles to talk
to each other. He stated that Google had one approach: using
exi sting conmputing technology, brainpower, and resources that
Googl e already had to make autononous vehicles work. He stated
that Google would |ove for everybody to focus on their car, but
there was an entire vehicle industry that contributed a lot to
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the econony of Anerica and had a great deal of expertise in
vehi cl es. He said there were lots of questions that needed to
be answered such as: how self-driving vehicles were deployed,
whet her soneone devel oped it privately, whether they licensed it
or not, and whether the technology was inplenented into |ow
speed cars or high-speed cars.

2:12: 38 PM

CO CHAIR HUGHES asked M. Barnes how Google taught a program
et hical decisions such as to choose between hitting a cat or
hitting a child, or hitting a pedestrian verses a vehicle. She
inquired as to how the program nade that choi ce.

MR BARNES replied that was an interesting philosophical

guestion with very concrete practical outcones. He said that
the inportant thing was being able to account for what type of
situation was upon the vehicle. He said that in terms of

ethical decisions, nmuch like the duck in the road, the cars
cannot be prograned with every possible scenario. He expl ai ned
that self-driving cars had to evolve into a situation where the
best decision could be nmade wunder the available set of
circunstances to bring the situation back into safety. He said
that in some ways it's not too different from human decision
maki ng. He said humans were programmng the vehicles, so the
values of humanity went into the cars. He told the conmttee
that Google's director of the safety program spent 30 years in
the federal governnent advising federal safety standards for
not or vehicles and cared deeply about public safety. He assured
the commttee that it was not just a bunch of engineers staring
at their screens all day determning the programmng for the
aut ononmous vehi cl es.

2:15: 29 PM

CO CHAI R HUGHES offered her assunption the progranmm ng contai ned
some sort of ranking system to tell the car to hit a vehicle
i nstead of a person.

MR. BARNES interjected that he did not know how to answer Co-
Chair Hughes' specific question given that set of circunstances.
He said he did not know which choice the car woul d nmake, because
those were undoubtedly not the only set of circunstances that
governed any given situation. He opined that there were nore
than just the two options, because he said he could envision a
scenario where the car veered to the right and avoided both the
pedestrian and the vehicle. He said Google understood that
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there were sone situations where a noral choice had to be nade
to determine for the "least worst" situation. He referred back
to the dad from slide 3, who was not thinking about the deer
that could be |eaping over the fence, and he said the dad was
divorced from his responsibilities as a driver. He said the
human el enment could be a detraction as much as it could be a
boon. He said that an autononous vehicle m ght be able to react
better than a human, because the car m ght have nore options.

2:18: 07 PM

CO CHAIR HUGHES said that representatives from the Departnent of
Transportation & Public Facilities (DOTPF) were here and she
would like to hear fromthem in response to her questions. She
shared her interest in knowing how fast autononmous vehicle
technol ogy would proceed, whether driverless cars would be on
the road in 3-5 years or further out than that. She asked about
frustrations from manufacturers and people in the industry
towards states that were not considering autononous technol ogy
and incorporating it into the long termtransportation planning.
She inquired as to how the road ways and traffic signals m ght
ook different in the future wth the inplenentation of
aut onomous vehicles. She shared her wi shes for Al aska to al ways
be thinking outside the box.

2:19:32 PM

MR. BARNES replied that he expected there would be a mx of
aut onomous vehicles and people who still liked to drive for
t hensel ves. He said perhaps the full-speed vehicles took |onger
than the high-speed vehicles, and the |ow speed vehicles would
be best suited for an wurban environnent. He said that he
envi si oned parking mght change to be nore peripherally |ocated
from a downtown area since the autononous cars could drop
drivers off and then go park. He said that there m ght be |ess
par ki ng space needed with smaller autononous cars taking the
pl ace of larger cars and trucks. He said as far as long-term
pl anni ng, states could | ook now through state codes and ensure
there would be nothing that would create a hindrance for the
depl oyment of autononous vehicle technol ogy. He noted sone key
guestions were, "How do we like to see all of this play out
what needs to be done to get there, and do we think the
technology was going to develop in a way that wll get us
t here?" He nentioned one use for autononous vehicles could be
to shuttle individuals around for nedical appointnents.

2:21: 29 PM
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CO CHAIR HUGHES shared her curiosity about what DOTPF was
t hi nki ng, what the state's involvenent was, and where Al aska was
i n tracki ng aut ononous vehicl e technol ogy.

2:22: 00 PM

ERIC TAYLOR Statewide Plan & Transit, Division of Program
Devel opnent, Departnment of Transportation & Public Facilities
( DOTPF) , said that he nmanaged the statew de |ong-range
transportation plan and that the departnment was working on an
update to that plan and it hoped to have plan drafts out |ater
in the spring. He explained that it was a policy |evel plan, so
a lot was considered when DOTPF tried to forecast out for 20
years. He briefly mentioned that he had attended a national
conference | ast year that highlighted the up and com ng issue of
autononous vehicles. He said that DOIPF considered what it
call ed "connected autononous vehicles" and that the departnent
realized it was an up and com ng isSsue. He expl ained the issue
was not just in ternms of personal vehicles, |ike what was being
di scussed in today's conmttee, but also in freight shipping.
He explained that the department has nmade considerations to
include prelimnary technology that would allow fright trucks to
travel right wup behind one another in platoons for fuel
ef ficiency. He said that the draft transportation plan
contai ned a statenment, which he read as foll ows:

W will follow national developnents and intelligent
infrastructure and connected autononous vehicles and
seek opportunities to cost effectively and sustainably
apply changi ng technol ogy i n Al aska.

He said that the statenent was a bl anket statenent and not very
specific, but it did indicate the departnent had autononous
vehicle technology on its horizon and was taking that into
consideration in its planning.

2:24: 33 PM

CO CHAIR HUGHES asked M. Taylor whether his attendance at the
conference would allow him to speak nore about Audi, BMW and
ot her manufactures out there and what different things those
conmpani es were doi ng.

MR. TAYLOR replied no, not specifically.

2:25:21 PM
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REPRESENTATI VE CLAMAN offered his comments about the noral
dilemma Co-Chair Hughes raised earlier. He offered his
recollection of the San Francisco earthquake of 1989 where the
Cakl and Bridge cracked and the only person who actually got hurt
was the guy 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 conmputer could distinguish a duck
from a police officer. He said that the statistical advantage
was that Google self-driving cars obeyed all traffic |aws. He
opined that insurance conpanies would probably say that if
humans drove nore |like the Google cars there would be a |ower
frequency of incidences. He said that he was aware that didn't
sol ve noral dil enmas.

2:27: 26 PM

MR. BARNES offered his belief that the noral dilema was
denonstrated in crash statistics and that obviously hunmans

didn't do as well wth dilenmmas. He reiterated that it was
humans who were doing the program ng. He said Google
programmers knew the results of their actions. He expl ai ned

that if Google programmers niss |located a fish restaurant that
was really in Anchorage to be in Juneau, that m stake probably
wasn't "an end of the world situation.” He said that he knew
all of the programers personally, and one engineer by the nane
of Chris Umnmson had told him that he was helping develop
aut ononmous vehicle technol ogy because he recogni zed the dangers
of driving and never wanted his son to have to drive a vehicle.
M. Barnes asked what dad would invent technology that could
harm their children. He said that with that question he was
asking the House Transportation Standing Conmittee to trust in
the humanity of the people who worked for Google. He said that
in practice sonetines people didn't do what they should, but in
the aforementioned case about driver safety everyone understood
the ramfications. He said that ultimtely choices needed to be
made very carefully and with decisions that would bring an
aut ononous vehicle to a "least worst" outcone when that was the
only choi ce.

2:29:49 PM

SENATOR EGAN asked whet her Google cars were the only ones using
Googl e [street view .

MR. BARNES answered that as far as he knew, Google cars were the
only ones using Google Maps. He said there were undoubtedly
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other manufacturers out there who were developing sinlar
sof t war e. He explained that Google Maps was an open source
program so it could be overlaid to create other platforns.

SENATOR EGAN opined that even for a comunity the size of
Juneau, under 35,000, it nust take an imense anount of data in
those little boxes just to cover Juneau.

MR. BARNES reiterated that self-driving car technol ogy was new.
He said that it would be very difficult in the next two weeks to
map the entire country. He said that the maps were not updated
on a daily basis; there was an additional overlay of information
added to the maps.

SENATOR EGAN asked M. Barnes about a possible scenario where in
he traveled on the Al aska Marine H ghway System (AVHS) to
Ket chi kan, and he inquired how his car would know to downl oad
data for Ketchikan.

2:32:01 PM

MR. BARNES answered that would not be possible at the nonment. He
said that illustrated his |larger point about the situation today
not being a viable situation with which to go forward. He said
Google still needed to figure out how to nake the data operate
in real time and everywhere under every circunstance. He said

he thought the exciting part was the conputer in the back and
what Google had been able to do. He said Google was able to
take information and software and use machine |earning to nake
its cars' software and its conputers assimlate new information
to understand the situation and develop a reaction related to

t hat . He said that Google's Al system "AlphaCGo,"” had just
recently defeated the reigning "Go" ganme chanpion in Seoul,
Sout h Kor ea. He explained that Go was not |ike conmputer chess

and there wasn't soneone sitting there giving the conputer
novenent conmmands, but rather it was the conputer analyzing the
situation and interpreting the gane, including the human
vari abl e of playing against a person. He said the ultinmte goa
was for the conputer to understand and |learn and was not for it
to sinply process infornmation.

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

MR. BARNES nentioned one thing that Google |liked as a conpany
was open data from governnents. He explained that making
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government data publicly available would allow others to take
that information and turn it into sonething useful. He
illustrated the fact that Google Maps was initially a static map
until soneone from outside the conmpany in San Franci sco decided
to plot the locations of rental housing units on the map. He
said that Google thrived off of open data to determ ne when a
bridge or a road mght be closed or if there was a warning or
alert issued. He said that those factors would becone
increasingly nore inportant as autononous technology was
devel oped.

2:37:26 PM

CO CHAI R HUGHES offered her understanding that at sonme point in
time autononous cars mght not have a person riding along in
t hem She offered a hypothetical question of what would happen
i f an autononous car had no rider and got hit by a car driven by
a human, and she questioned how |aw enforcenment would handle
t hat situation.

MR. BARNES answered that was a real scenario. He said that the
cars needed to be able to not only recognize an energency
vehicle but also deternmne whether an energency vehicle was
comng at it to pass or if it was actually in pursuit of the
self-driving vehicle. He said that the ability for one of
Google's self-driving cars to be able to get in touch wth
sonmeone was an inportant factor. He said that currently Google
self-driving cars operated in a closed universe, in that there
were no vehicl es operating unattended.

CO CHAI R HUGHES asked whet her Google had an actual human-driven
car keeping the autononpbus car in its line of sight during
tests.

MR. BARNES responded that he did not know the answer. He said
that the autononous vehicles were never unnonitored, but he did
not know about the line of sight question.

2:40: 06 PM

CO CHAI R HUGHES of fered her understanding that if the conputers
in the vehicles were self-contained, not connected to a
conputer, then there nust be a person nearby. She expl ai ned
that Legislative Legal and Research Services researched Al aska
policy to check for anything that would inhibit the use of
aut onomous vehicles in the state. She said at this point there
were no conflicts. She offered her understanding that industry
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was not happy about other states westling over requirenments
such as requiring: a licensed driver to be in the vehicle; the
car to have a steering wheel; and the car to have brakes. She
asked if M. Barnes would comrent on the |licensed driver issue.

MR. BARNES said that the whole premise of a driver's |license was
to denonstrate a qualification to handle a vehicle and
acknow edgenent of the rules of the road. He explained that
requiring a licensed driver in the vehicle would prevent people
like M. Mahan and other disabled or elderly people from gaining
the nmobility and independence Google had intended for its
aut ononmous vehi cl es. He declared that he in no way understood
the premise of that requirenment. He said that Google had fought
to speak out against special requirenents from states, such as a
licensed driver and a special |icense plate. He expl ai ned that
i f aut onomous vehicles were required to have specially
desi gnated plates announcing to the world it was an autononobus
vehicle, then the incidences of "hot dogging" mght increase.
He explained "hot dogging” as where another driver swerved or
did something simlar to see how the autononous car would react.
He said the notion of requiring an announcenent to the world to
| ook out because there was an autononous car nearby undercut the
benefits of the technol ogy on the whol e.

2:44: 23 PM

JOVD  STEWART, Fai rbanks Economic Devel opnent Cor por ati on,
testified that one of the big projects in Fairbanks was cold
weat her testing. He said that Fairbanks had nmarketed itself as
the premer location to do cold weather testing for its
affordability, accessibility, and reliability. He expl ained
that extensive infrastructure had been built to attract
researchers. He said that the mlitary had done a good job of
boosting interest and facilities in Fairbanks.

2:46: 34 PM

MR. STEWART said that legislation was wusually passed for the
safety and harnony of the people, but from tine to tine
| egi sl ation was passed for the pursuit of opportunity. He said
that it occurred to him after listening to this discussion that
the focus had nostly been geared toward mtigation of back-end
eventualities from sonmetime far in the future when autononous

cars were fully operational. He said that as an economc
devel opment professional, he saw an opportunity to be on the
front end of autononous vehicle technology testing. He

expl ained that the way to do that would be to |let the technol ogy
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be tested and matured. He said that Google was going to need to
test its autononobus cars in cold weather and Fairbanks would
like to invite Google to cone there for testing. He said the
regulatory and legal structure <could be worked out once
aut ononmous vehicle technology was operational. He noted that
the University of Al aska Fairbanks (UAF) Research had
successfully worked with industry on Unmanned Air Vehicles. He
stated the fact that he wanted Google to conme to Anchorage,
Fai r banks, and Juneau.

CO CHAI R HUGHES said that econom c devel opnent was what pronpted
her to invite Google to present to the House Transportation
Standing Conmittee. She thanked M. Barnes for traveling all
the way from Washington, D.C., for his presentation.

2:50: 54 PM
ADJ QURNVENT
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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