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- KEDOSHKEMIZ TY> MNICREIRFTEHRDZVELRO,
» TASDERFEEEFHI8HE (2016)
» EANTOModel3[FFHETTHIOZENBACHI40 T 2ES DN D, co17#1m)

U.S. Large Luxury Sedans

A MODEL Q3 2016 Q3 2015 Y% Change % of Total _
Tesla Model S 9,156 5,756 59% 32%
Mercedes-Benz S-Class 4 921 5414 -9% 17%
BMW 7-Series 3,634 1,140 219% 13%
Mercedes-Benz CLS-Class 1,983 1,815 9% 7%
Maserati Ghibli 1,541 NA NA 5%
Audi A7 1,532 2,132 -28% 5%
Lexus LS 1,235 1,569 -21% 4%
Porsche Panamera 1,143 1,393 -18% 4%
BMW 6-Series 1,096 334 31% 4%
Audi A8 1,010 1,300 -22% 4%
Jaguar XJ 903 1,064 -15% 3%
Maserati Quattroporte 702 NA NA 2%
Total 28,856 22 417 29%

Source: Tesla internal sales data and competitor information compiled by the automaker.

Tesla Model S
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Daimler

2025 DFREARZED
15%-25%%E V(93

Daimler

BiAdviser
Thomas Weber

GM

GM
CEO
Mary Barra

BMW

BMW
AICEO
Norbert Reithofer

Between 2014 and 2015, we cut
our fleet average by 6 grams to
123 g/km. Our target for the MBC
fleet in Europe is around 100
grams. We will steadily increase
the percentage of electric vehicles
in our fleet to reach this target.
Electric mobility at Daimler will
be in the six figures by 2020.
(Daimler Global Media Sited&D)

Our customers expect us to help
mitigate,

(hER) sharply reduced our
enerqgy intensity, resource
consumption and greenhouse
gas emissions worldwide.

51A : 704 M=YIZBI T

(Green Car Congress (144098) &)

On our production lines we plan to
reduce our resource consumption
per vehicle 45 percent by 2020
compared to 2006. Our vision is
to achieve completely CO2-free
vehicle production.

(BMW Sustainable Value Report 2013&
n)
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5|H:The Business Insiderl 10 million self-driving cars will be on the road by 20201(2016.6.15)
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WHAT A CITY WITH DRIVERLESS CARS MIGHT LOOK LIKE A S £

Autonomous vehicles would There would be more
likely be electric, which would room for parks and
keep the air clean. expanded sidewalks.

Chris Dixon (Business Insider)
Partner, Andreessen Horowitz

There would be no Fewer human drivers Cars will be able to Parking spaces could
street signs because would allow driverless communicate with each be largely removed
driverless cars don't cars to work more other, which would help since people won't
need them. flawlessly and safely. eliminate traffic. need to own cars.
SOURCE: Chris Dixon BUSINESS INSIDER

5|H:The Business Insiderl A top Silicon Valley investor predicts that 2 years from now everyone will be
chauffeured around in driverless cars on highways](2016.7.18)
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The A-List: Things a car needs to be autonomous

Top Lidar*

A 64-layer, 3D Lidar*
sensor on the roof
scans the area within a
120m radius for the
creation of a 3D map
and the environment
perception, including

Vision-based
smart sensor JE—
3;:3::“5? dftieﬁts nd High-sensitivity camera
, pedesdians.g Front-facing mono camera vision
other objects for sensor i
flision: 3 Sottware that sup—system detects and classifies
0 objects of interest for sensor

combines data from fusi f
savaral serania fusion, and extracts important

) information encoded in the the detection of

objects' textures (eg, traffic light, vehicles, pedestrians
= Front Lidar*
o A16-layer, 3D Lidar*

traffic signs). and kerbs.
sensor scans the area I

within a 100m radius for
real-time vehicle

localisation using the
3D map created.

Front radar
Sensors with two detection
ranges - mid and long. Mid-range

detection covers 60m in front and ﬁ
has a field of view (FOV) of 45
degrees. It is useful for tracking
vehicles cutting in from adjacent detection

lanes and identifies pedestrians Six 8-layer laser scanners combine
crossing in front of the vehicle. into a single sub-system to deliver
Long-range detection covers 360-degree coverage and

174m and has a smaller FOV, of perception of dynamic objects and
10 degrees. It is used to maintain static obstacles with precise

a safe distance when cruising. distance measurements.

s
Inertial measurement
Lidar* for 360° object unit (IMU)

An inertial sensor, including a
3-axis accelerometer and a
3-axis gyrocope, provides the
position and orientation of the
vehicle by integrating their
measurements over time.

NOTE: *Lidar: Light detection and ranging Source: INSTITUTE FOR INFOCOMM RESEARCH, AGENCY FOR SCIENCE, TECHNOLOGY AND RESEARCH ~ ST GRAPHICS
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GPS antenna

A sensor provides
the geo-referenced
position of the
autonomous
vehicle up to the
centimetre
accuracy in
real-time kinetic
mode.

\:'j.’
’

Rear radar

Lidar* for

360° object
detection

Distance
measurement
instrument (DMI)

A wheel-speed sensor
mounted on the left
rear wheel measures
the distance travelled
by the autonomous
vehicle and helps to
provide its position on
the map accurately.
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ADAS Autonomous Driving Safety Apps

o rer

BionRoad”  nefar INNOVIZ < oryx =

SAY <7 D @it
Driven to save lives A SAIPS

e Mosneve
BrightWayVision’ venver. '\ A @Karz.io

MOBIWIZE F#RESIGHT vavavision o IR

il (y (OO R ®rusepoint  GA\NIC

cusmomn e | neomarx N7
- : @Cel!gq‘lh!

Nl YLVENTURES

I www.YLVentures.com

5| F: Venturebeat[Israeli startups deliver much-needed tech for self-driving cars](2016.12.10)
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Value of the Car — Today vs. Tomorrow

Today Tomorrow

Hardware
40%

Hardware

Source: Morgan Stanley Research

5| FH:EILHYREL—T Autonomous Cars, Self-Driving the New Auto Industry Paradigm12013.11.6
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51 :Formtrendsl driverless car design sleepwalking
into the futurel
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Dr. Gill Pratt
Title: CEO of Toyota Research Institute
Before joining Toyota, Dr. Gill Pratt served as a program manager in the Defense Sciences
Office at the US Defense Advanced Research Projects Agency (DARPA) from January 2010
through August 2015.
Dr. Pratt’s primary interest is in the field of robotics and intelligent systems. Specific areas
include interfaces that significantly enhance human/machine collaboration, mechanisms
and control methods for enhanced mobility and manipulation, low impedance actuators,
and the application of neuroscience techniques to robot perception and control.
He holds a Doctor in Philosophy in electrical engineering and computer science from the
Massachusetts Institute of Technology (MIT). His thesis is in the field of neurophysiology.
He was an Associate Professor and Director of the Leg Lab at MIT. Subsequently, he
became a Professor at Franklin W. Olin College, and before joining DARPA and then Toyota,
was Associate Dean of Faculty Affairs and Research. Dr. Pratt holds several patents in
series elastic actuation and adaptive control.
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Dr. Stephen Zoepf
the Executive Director of the Center for Automotive Research at Stanford
He holds a Ph.D., M.Sc. and B.Sc. from MIT and has fifteen years of experience in
transportation and mobility. Dr. Zoepf led efforts at the U.S. Department of Transportation to
integrate confidential data into national vehicle energy policy modeling, and previously
worked as an engineer and product manager at BMW and Ford. He was an ENI Energy
Initiative Fellow, a Martin Energy Fellow, and a recipient of the Barry McNutt award from the
Transportation Research Board and the Infinite Mile award from MIT. His research has been
covered in numerous popular press articles, initiated a Congressional probe, and has been
lampooned in The Onion.
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