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" BY KATY STEINMETZ

WHEN THEJO KOTE TURNS
on his Audi A4 near his
_apartmentin San Francisco,
his home starts to cool down
- because the car Tas told his
thermostat that he’s heading
out for the day and it’s time
to start conserving energy.
His company, Automatic,
makes a little dongle that
plugs into aslot beneath
the steering wheel of most
cars on American roads*
(probably including yours)
to enable this kind of cross
talk. As Kote drives around
to showcase the gizmo’s
other talents—like sending
his smartphone information
about his fuel-wasting jack-
rabbit accelerations—he
points out the little gestures
exchanged between humans
in cars and on foot. These
nods and knowing glances
that make it clear who should
go and who should wait are
still beyond the reach of
algorithms, he says: “We've
come maybe 85% of the way.
But that last 15% is very,
very hard. Because cars and
computers in general aren’t
very good at things that
humans take for granted.”
There is no denying that
self-driving cars are com-
ing, but people like Kote be-
Yieve the death of the steer-
ing wheel is further off than
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futurist CEOs might suggest.
The legal, ethical and tech-
nical challenges may keep
that reality out of most peo-
ple’s driveways for decades.
Which means that for now,
focusing on a truly driver-
free future is like imagining
the last scene of a play al-
ready in the throes of Act 1L
Cars are well into the big-
gest automotive revolution
since Henry Ford debuted his
assembly line. This historic
‘ransition from analog to digi-
tal promises to doto driving
what the iPod and streaming
did to music. Cars are fastbe-
coming nodesina network
that could make driving more
fun, more convenient, more
safe—and in some ways more
complicated—than ever. As
General Motors CEO Mary
Barra put it last year, “Thein-
dustry will experience mote
change in the next five years
than it hasin thelast 507 2
Imagine a car that knows
where you want to go be-
fore you even touch the
GPS. Tmagine acar that can
sense that another vehicleis
about to T-bone it and shifts
the driver’s seat away from
the impactbeforeit hap-
pens. Imagine a car that’sits
ownwi-fi hot spot. Imagine
cars that, because they are
digitized, canbe remotely

‘hacked and the steering and

the brakes taken over. All of
that—and more—is already
here.

UPGRADING
THE UPGRADES

AT GOOGLE’S 1/0 developer
conference last May, eatly
adopters clamored to trythe
company’s take on. cardboard
virtual-reality machines.
Nearby, lines of people
waited to get into upcoming
versions of vehicles like the
Audi Q7 ($54,800), Hyundai
Sonata ($21,750) and Chevy
Spark ($12,660), 2l parked
on an elaborate carpet de-
signed to look like a freeway.
side by side, automakers and
Google were demonstrating
the fruits of their partner-
ship: cars equipped to run.
Android Auto, new te! chnol-
ogy that essentially turns 2
car’s infotainment system
into a giant smartphone,
with purposeful limitations.
With an Android smart-
phone plugged in, Android
Auto enables your car to read
texts toyou as well as send
replies dictated to it by voice.
It can give you constantly
optimized, step-by-step di-
rections, without requiring
you to check the phone lying
in your lap or on the passen-
ger seat. And it can give you
helpful suggestions courtesy
of a system that, as Google
product manager James
Smith says, is designed to
turn your car inito a “new
personal assistant” If you've
just been Googling a restau-
rant, for instance, Android
Auto will suggest that eatery
as a logical destination when
you slip into the driver’s seat.
Apple’s competing system,
CarPlay, offers many similar
features for iPhone users.
The best part: users will

be able to get new features
without getting a new car,
since these software sys-
tems are designed to take
upgrades. This means that
rather than having their tech
frozen in time once they
drive off the lot, owners of
22016 Honda Accord could
potentially get the same ex-
perience as the driver of a..
2018 Porsche 911. At the
2016 North American Inter-
national Auto Show, CarPlay
and Android Auto were two
of the most discussed im-
provements rolling out to
new vehicles this year.

What you can’t do using
these systems is anything that
might amount to distracted
driving, the companies say.
For now, that means no video
streaming and no Angry Birds.
And every available app must
adhere to strict protocols.
«“e take a pretty conser-
vative view of what should

- goonthere,’ says Google’s

Dylan Thomas, “because
we're under alot of scru-
tiny”” The National Highway .
Traffic Safety Administra-
tion (NHTSA) has guidelines
about everything fromhow
many seconds drivers’ eyes
should be taken off the road
tohow big display textonin-
car screens should be.

Google and Apple argue
that their technology will ac-
tually make driving safer. If
the alternative to using these
systems is old-fashioned
texting while driving—some-
thing that 61% of drivers
with smartphones admit they
do despite finger-wagging
PSAs—then, the logic goes,
using voice-enabled apps has
to be a step in a safer direc-
tion. While tech firms are
being more cautious than
usual, car manufacturers are
cautiously moving faster. In
some ways, “we absolutely
need to move as quickly as

. the technology companies;”
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By beaming out basic
data about their
location and heading
to nearby vehicles,
cars will be able to
send and receive
warnings about
dangers that drivers
can't see.

HOW NEW CARS SEE THE WORLD

New models—high end and butget alike—are covered
in dozens of sensors that make them aware of their
surroundings. Manufacturers want to increase safety
-and convenience as much as they can, while humans
are still legally (and literally) in control.

®
RADAR
Radar sensors allow cars to be set on
cruise control that maintains a safe
distance from the car ahead rather
than a given speed. They can alert the
_ carto self-brake to mitigate collisions.

ULTRASOUND
Sensors covering the £ CAMERAS
front and back can Exterior cameras
signal that drivers - = read lane markings
are in danger of = " socars can self-
hitting something; steer t/o"keep from
more-advanced drifting. Combini é
vehicles use these NG g ide-angle s| 0{2
signals to self- = o o provides an vgrhead

parallel park.

MICROPHONES
Microphones are tuned for voice
commands, working to cancel
road noise, for instance, so that
‘somebody on the other end of the
line—or Siri—can understand.

FACE CAMERA SENSORY SEAT

Cameras pointed Haptic seats alert
‘at the driver are drivers to dangers
being designed like a vehicle in
to monitor eye their blind spot via
patterns to detect vibrations under the
distractedness when left or right thigh.
acar is self-steering Other sensors detect
or sleepiness when a whether the seat is
occupled to activate

human has hands on

the wheel. air bags in a crash.
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says Ford’s connected-
vehicle expert Don Butler.
“At the same time, when
more than 3,000 different
parts and subsystems come
together to make avehicle,
there’s a huge amount of
rigor thatis necessary.”
Everyone must tread
carefully when their actions
could cause a vehicle, not
just a phone, to crash. “The
Tevel of safety, security and
maintenance of cars is or-
ders of magnitude more than
PCs?” says designer Gadi
Amit, whose Bay Area firm,

“NewDealDesign, has worked

on several projects that in-
volve car technology. “What
the tech world is used to call-
ing an update is called a re-
call in the automotive'world.”

SENSORS
ONWHEELS

IN SOME WAYS, cars have
been “smart” for decades. ,
In the 1970s, automakets
started turning to election-
ics for better engine control.
Then came other computer-
ized features like antilock
brakes and power steering.
New cars are now covered
in sensors and cameras that
aid drivers in their decision-
making, while the insides
are filled with data-spewing
operating systems. Though
most drivers are oblivious to
it, things like location, speed,
wiper status, fuel level, pas-
senger presence, traction,
Dattery status and accelera-
tion, for a start, are digitally
tracked. A modern car has
more code than a Boeing 787.
Now that these powerful
computers are coming on-
line, this data can tell ana-
Iysts about everything from
potholes that need filling to
where a new road needs to
be built. Andrew Poliak, who

60 TIME March7,2016

GOINGTHE
EXTRA MILE

“Today's in-car computers
are able to evolve over
time. Here's a closer look:

ANDROCID AUTO
Drawing from your recent
Google searches, Android
Auto will suggest likely
destinations when you get
behind the wheel.

APPLE CARPLAY
Apple’s digitat assistant,
Siri, integrates with cars'

built-in microphones to
make phone calls and
send texts via voice
commands so hands stay
at10and 2.

AUDI MM1

Audi's system can use a

snapshot of anything—say,
aplate of food a friend

sent—to navigate to the
location where it was taken
(assuming it's tagged with

GPS coordinates).

FORD SYNC
Ford’s AppLink allows

_ drivers to use smartphone

apps like Pandora through
a car's system; Toyota
announced in January that
it will adopt a version of
the same platform.

MERCEDES COMAND
A new Mercedes E-Class
will have touch-sensitive
controls on the steering

wheel that respond
to swipes much asa
smartphone screen does.

works for QNX, a tech com-
pany thatis to connected
cars what Microsoft is to

PCaysays he wrote to Presi-

2 when GM de-
clared bankruptcy, arguing
that the government could
actually save money if it only
leveraged the data America’s
biggest automaker had col-
lected through its OnStar
system. “We spend so much
money as a nation on traf-
fic information” says Poliak.
“The amount of data thata
connected car can generate—
this giarit sensor on wheels—
could eliminate alot of that
excess spending”’

Auto manufacturers say
they’re analyzing feedback
to build better cars and pre-
dict problems before they
occur. As more cars become
connected, recalls could be
downgraded to something
more like a software update.
Fiat-Chrysler, for instance,
addressed a recent recall of
1.4 million cars by shipping
owners USB drives. Tesla has
sent Model S owners over-
the-air updates that change
Thow the cars actually handle.

On an individual level,
data may make a dent in the
typical $9,000 spent each
year on maintaining a car by
Hlagging problems like abat-
tery that is about to go bad.
The inscrutable and eas-
ily ignored CHECK ENGINE
light will fast be made ob-
solete by cars that can self-
diagnose and offer to set up
an appointment at the local
dealership before anyone
gets stranded. Standard fea-
tures that allow people to
use cellular signals to locate,
precool and remotely check
in on the health of their ve-
hicles are also becoming
more common. “What we
can do;” says Phil Abram, an
executive director at GM, “is
make sure you're more em-
powered because you know

where your car is, you know

what the status of your car is.

You're in control of that”
Companies are also roll-

-ing out driver-behavior tools

that use beeps or reports to
teach people how to drive
more efficiently; some in-
surers use them to give good
drivers discounts. (This also
offers parents a new way to
coach their teens.) And con-
nected vehicles can talk to
other devices like garage
doors and security systems
on the so-called Internet of
Things. “Your home {should
be] revolving and adapting to
the coming and going of the
family.” says Mike Soucie,
who heads partnerships

at Alphabet’s smart-home
company, Nest. “Part of that
coming and going is obvi-
ously through the car”

MORE DATA,
MORE FEES

PARKS ASSOCIATES, a firm
specializing in connected in-
dustries, estimates that mo-
bile networks such as AT&T
and Verizon will be making
nearly $1 billion each year
in connected-car revenue
by 2018. If someone wants
to, say, wi-fi-enable a car for
an eight-hour family road
trip, a day of connectivity
via AT&T could cost $5 to
$50, depending on the user’s
plan and how much data the
Iids in the backseat can pull
down.

The connectivity of cars
is potentially a gold mine
for marketers too. When
Hewlett-Packard partnered
with Ford to track company
cars in an experiment, fleet
managers found out when
vehicles were over- or under-
used. They got an overview
of things like how often
sales reps’ caxs sat idle in
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