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Solutions for
Autonomous Driving

The Gold Rush - ' Automotive News

: Self-Driving Technology is
® |n the 1840’s, lots of N A the Next Gold Rush!

people moved to
California looking
for gold.

® Blue jeans were
invented in
California to sell to

gold miners. ' _ £ = SONNEt.ai

® \We became a part
of the USA in 1850.

(Source: www.slideshare.net/teacher2011)
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| Autonomous Car Business Trends

Automakers Startup = -

\, OTTO <= UBER lgn
Purchase i WAYMO
& BOSCH 16! f
Largest Autonomous Vehicle-Related M&A Deals '\ | ¥

Acquired Location Business Status (prior to Acquirer Purchase DAIMLER ) —~ -

Company acquistion) Price U ﬁS’ { @
.............................................................. _— Siit8 Charh - il
MobileEye Jerusalem Computer vision Publicly traded Intel $15,300 ‘ . .'5.-:'

technology

Cruise $1,000

€112 £ A
. . . (s)
i ——— San Francisco Self-driving technology Private, Series A funded General Motors = f < 5 - ‘ W

. - Private, ly-st $680 .
Otto San Francisco Self-driving trucks rvate earfi:c;g; Uber I / \ l \ VeIOdyne
S TeiSA ‘*
$450 7 .
NuTonomy Eesi Autonomous driving Delphi :

A Private, Series A funded e ch NVIDIA TOYOTA E
..O.
crunchbase news BaicY &

Todd Trumout # The Chonicie

(Source: techcrunch.com) (Source: www.sfchronicle.com)



'Motivation for Autonomous Vehicles

Environment

Social
benefits Quality of Life




'In-Depth Studies of Accidents

* Driver error is the main reason : 90+% of all crashes

Human error &
Vehicle

- —

\tluman error & road

Vehicle

Vehicle & road

All three elements

Percent

—————————————————————————————————————————————

Elvik et al. 1997



'How about Autonomous System Failure in Level 37

Driver Error

90% of

All Crashes

Autonomous System

Vehicle Failure
Decreased Crashes Take-Over Request



'Deadly Crash with Self-Driving Uber

to detect
attempting to cross

to detect an object in the

vehicle about

but it misclassified her as an
, then , then

At , the system

maneuver, but the
vehicle’s factory-equipped automated
emergency braking system to help ensure
less erratic testing
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'Digital Platform Companies

Apple L
\ 4

* IT + Luxury
* 86% of global smart-
phone profits (‘17 Q4)

* App Store + iTunes

Apple Inc. Revenue by Category - Fiscal Q3 2017
by MacRumors.com

® Mac Net Sales ® Services
® Omher # iPad Net Sales

® iPhone Net Sales

g Amazon

AMAZON FULFILLMENT CENTERS IN THE US

* World Largest Store

S0 s A * Few Offline Stores
A e * Prime member:

' o One-Day Shipping

Google S
* World Largest

Information Provider
e Search Engine

* Youtube

The GOUSI({ Information Ecosystem

n Facebook

Reach the right people more efficiently with more ° WO rI d La rge St CO nte ntS

accurate ad targeting

Brsas campasgn ssulay Martow Campalgs moourucy

Provider

* Privacy vs. Openness

* Accurate AD targeting



'Market Capitalization Ranking 2018

* Largest US companies in 2018 vs 2008

2018 2008

e e e L

Apple 1976 Exxon 1870

et ]
(00)

Amazon 1994 - GE 1892

ﬁ\f\\i\\l\\iw

- Google 1998 Mlcrosoft 1975

Microsoft 1975 - AT&T 1885




'The Next Platform

* What will be the next disruptive platform?
* Mobility platform - Uber
 Home rental platform - Airbnb
* Healthcare platform?

* etc.

WHAT WILL THEY \
THINK OF NEXT?
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'Mobility Platform: Disruptive Innovation (l)

* Trillions will depends on Driverless or Human Drivers

* US car-related industries : $2.5 trillion / year
e Suppliers, Automakers, Dealers
* Financing, Insurance, Service, Energy, etc.

* New Vehicle Sales (U.S) : 19% of Global Sales (2014)

 If human drivers are required, even for 1% of each trip
=» Disruptions will be minimal

London.Heathrow Ai
(Since May 2011)



'Mobility Platform: Disruptive Innovation (Il)

e Scenario of Driverless Taxis
e 2015 OECD Report “Urban Mobility System Upgrade”

Same mobility can be delivered with 10% of the cars

e Car ownership Impacts

Cars are driven just 4% of the time (Morgan Stanley)
Average cost of car ownership is nearly $9,000/yr

Car sharing service (Uber, Zipcar) () e AmonomY e
- Alternative to car ownership

UC-Berkeley study (2011) showed o
that vehicle ownership among el qune

Autonomous

-

(4) Shared Autonomy

* Autonomous Pods
+ Google, Uber 2.0, Lutz Pathfinder

Asset shared

.

car sharing users was cut in half

(1) Today
« 100 year old model
+ OEMSs, Suppliers, Rentals

Human driver

(2) Shared Economy

= Low tech shared asset
+ Uber, Lyft, Car2Go etc

Source: Morgan Stanley (2015)
with minor modifications
www driverle ss-future com



'Big Auto’s Moves in Auto Tech & Ride-Hailing

"!‘D 3 0, V4 o TYLTETEITTN N

LEGEND

XD --DAIMLER.-- L et

T . ;__Ge“‘.__"; ;\ll ..........

""'f'—'_‘-‘“ES-----E '»-En—t_.::zs...: m - e SAIPS
. i Telogis - FIIHC L. luft- w ............ o

DREML:R"""":."E m ................ .h - -I-lH ______ E
W mytaxi. V:DL'V'D ........... 3 LONUNSE-: H H

:'"zendriVE"E D?IMLEI'I{I' .

Jul Jan Jul Jan Jul Jan Jul
2013 2014 2014 2015 2015 2016 2016

Includes only auto tech and ride-hailing partnerships, investments, and M&A. DATE . M .
Investments mark date of first investment for a corporation/CVC. (S ource: www.C b INSI g h ts .CO m)



'California Autonomous Car Permit Holders (. 201)

Volkswagen

Benz
Waymo
Delphi

Tesla
Bosch
Nissan
GM Cruise
BMW

Honda

17
Ford
00X
Drive.ai
Faraday Future
Baidu USA
Valeo
NIO USA
Telenav
NVIDIA

AutoX

Subaru
Udacity
Navya
Renovo.auto
PlusAi
Nuro
CarOne
Apple
Pony.Al

TuSimple

7
Jingchi
SAIC
Almotive
Aurora
Nullmax
Samsung
Continental
Voyage
CYNGN

Roadstar.Ai

Changan
Lyft
Phantom Al
Qualcomm
aiPod, Inc.
SF Motors
Toyota
Apex.Al

Intel

Ambarella

31
Gatik Al
DiDi
TORC Robotics
Boxbot

EasyMile



'Business Models in the Era of Autonomous Vehicle

AD Service Platforms

* Mobility Service
» Delivery/Logistic Service

e Data Service

AUTONOMOUS VEHICLES 1\,

)
PERDAV.EACHDY —

@



'The Mobility Service Revolution

* Future Mobility Service Platform
* Blockchain enabled Fractional Ownership
* Autonomous Vehicle

* Preparation for Mobility 3.0

¢ Understand the Customer * Fractional ownership models

*  Autonomous vehicles

. . = i i i
* Embrace shared mobility R
* Work with Government (il il
* Ride hailing * |ntegrated business models
* Ride sharing s
* Car sharing MBELIEY2.0
+ Disruptive technology
leveraged
:  * Fully integrated
Mobility 2.0 service platforms
i * Increasing specialisation » Critical IP
Mobility 1.0 *» Niche offerings management

» Focus on experience

L

(Source: EY, When transport becomes a service, what will car ownership look like?)



'Autonomous Vehicle Revolution

Expected Growth Path

Era1l:2015~2020
* New mobility models begin to
emerge
Era 2:2020~2030
* Consumers begin to adopts
AVs
Era 3:2030~2050
* AVs becomes the primary

means of tra nsport

2015 2020

Era 1:
Fully autonomous vehicles

(AVs) being developed for
consumers

o AVs are already a reality
in industrial fleets

@ Car OEMs begin to
assess strategic impact

9 New mobility models
begin to emerge

Era 2:
Consumers begin to
adopt AVs

o The after-sales service
landscape is reshaped

@ Insurers shift from
covering individuals
to covering technical
failures

@ Supply chain and
logistics are redefined

Era 3:
AVs become the primary
means of transport

o AVs free up to 50 minutes
a day for drivers

© Parking space is
reduced by billions of
square meters

© \Vehicle crashes fall by
90%, saving billions of
dollars

@ AV technology accelerates
development of robots
for consumer use

(Source: McKinsey & Co.)



'AutoDrive™: Open & Scalable Platform for AD

Concept of AutoDrive : Scalable Platform for Autonomous Drivin

* AD Simulation Platform (Model-In-the-Loop)

e AD Emulation Platform (Hardware-In-the-Loop)

* AD Vehicle Platform (Vehicle-In-the-Loop)

AD Simulation Platform AD Emulation Platform AD Vehicle Platform
(Model-In-the-Loop Platform) (Hardware-In-the-Loop Platform) (Vehicle-In-the-Loop Platform)
Software Package Software Package AD Vehicle Kit

+ Hardware Kit + Embedded S/W
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'Summary & Proposal

* See autonomous driving at the viewpoint of a

service

* Platform thinking for Mobility Services

- New concept of ownership

* Open & scalable platform for developing &

deploying autonomous vehicles

—
uto Home Event / News Forum Nanodegree Login
[l L o »

Community=Driven
Autonomous Vehicle
Development




sonnet.qi

The poenic designers

Thank you

Contact: info@sonnet.ai
Community: www.auto-drive.net




