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SMART 0

Enhanced mobility modeling and
simulation so you can work smarter,
not harder

SIMPLE

Multiple services coordinated and
integrated with journey planner,
mobile payment, and ticketing 'V T,

solutions. e %0 P
: ‘oo :
SEAMLESS =2 &

Fully automated, flexible service with

built in real-time feedback for users
and operators

SCALABLE "L\

Full range of multi-modal service
with ability to support system of any size
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First Mile Metro Provided Last Mile
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Clean diesel
- Engine & Diesel

Pure EV
- Motor
- Large bat.

Hybrid EV
- Motor + Engine
- Small bat. + Gas

Plug-in HEV
- Motor + Engine
- Large bat. + Gas

Fuel Cell EV
- Motor
- Fuel Cell
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INDUSTRY

MOBILITY

i‘h& Mobility 1.0

Pre-industrial time
B Agricultural focus

ozt
1o .
J
=
=
®
1N
~+
-
l

Mobility 2.0

1st industrial revolution

Steam-based technology
Industrialization

Metallurgy, machine
building

' ; Mobility 3.0

2nd and 3rd industrial
revolutions

Automation
Electrification

Mass production
Start of digitalization

AX]

=

4th industrial revolution

® Convergence of industry
and technology

B Digitalization, Internet of
Things
® Social media

B |ndividualization and mass-
customization

Mobility 4.0

B \Waterways as most
important traffic routes

B Horses and carriages

Expansion of rail and local
public transport

Bicycle as a horse substitute

Steam ships displace sailing
ships

Expansion of roads and air
transport

Motorization with
individual cars

Car as a backbone of
mobility

Rail blossoms

B Massive data growth -
“Data highways”

B Mobility Big Data

B |ntegration of modes, new
(shared) mobility services

B Autonomous driving

® Mobility-as-a-Service —
Usage rather than
ownership



v Henry Ford starting his automotive business

“If I'd asked people what they wanted, they would have asked for faster horses”

v" Peter Drucker

“If you want something new, you have to stop doing something old”






C AS E STU DY % El‘ CC)>I 9 |', Aol 7 |' '_LT"_- E Meet “Pop.Up Next” — latest hybrid car-copter

After debuting Pop.Up last year, Airbus is back at the 88th Geneva

- F Iyi n g C ar by A| r B us IT\terEa.tional Motor Show with a new version of its modular concept car

INTERNATIONAL

M R
SHOW

» A + H[AH etc

Aimed at megacities with
high traffic congestion,
passenger capsule can
disconnect from ground
module and be flown by
air module. It can revert
to road vehicle by coupling
to another ground module

e — 4.4m =

‘M Air module A — I\ Vs Ay
Propelled by eight counter- ‘

rotating 17kW rotors
Top speed: 100km/h ’_w—*
Range (no payload): 100km — y—— 4

Recharge time: 15 mins —_—
Max gross weight: 600kg

I remember
’V Meeting at 1000

Marina Bay Sands
18 Bafront Anue

B Passenger capsule Zero

High-tech carbon-fibre monocoque emission

carries two people electric
propulsion

H Ground module

Powered by two rear W Coupling

wheel 30kW motors

Top speed: 100km/h
Range: 130km
Recharge time: 15 mins

Atrtificial Intelligence manages complexities of travel in fully autonomous
vehicle. Passengers communicate with Pop.Up via virtual reality interface.
Could be integrated into rail transport systems or future hyperloops

Sources: Airbus, Italdesign, Audi, The Verge Pictures: Airbus/Italdesign © GRAPHIC NEWS

system

(Source) AirBus & lItaldesing, Flying Car
11



2010 SAE Convergence

g ( ion _—_
rord's defining itselfl as a teoh . giks JHX
much as an IU‘QMO‘WO G(m\pmw . © BOSCH

P‘ﬂm o/ telenav

. {
o % 8
ELEXTRONICS
‘U')‘--
Most Inno
Comp.un

13 WA=

User Centered Design Process

Jhow Keynote 3 yea

“EEE O{H5| XFEAHE WASHS SIARQILIC J2{Lp XHEAIT M MBHs
3|AL7} OFHLIC ZEE 7|5 883|ALE X|SSILICH, Ford Motors, 2010

-
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SAE Convergence 7l



2018 DIFA 7H%A!

Our Focus

Transforming into a Future Technology-focused Company

— (G
3) FC ) oW
sy Forare Q7
Autonomous Infotainment Eco-friendly
Au/t\cztr?atesd ?':V'"g Human Machine Interface (HMI) HEV/PHEV/EV/FCEVY/
i reghel @ HUD, Cluster 48V HEV Core Parts
Driver State Alerts Display Audio, AVN e-Machine
Sensors (Radars, Cameras) Telematics Power Electronics
ADAS Systems Sound System Energy Storage
@ HYUNORI
MOBIS

SCiXtS Xt &2l 5t ol SFE =0
= 5

I:: xI'Eo'l: I'IE§I' *I]l-E?l-(II.O = SH
d&2, SOLEFHXIEFS/AHREIET]), B2X-
, Ojaj ofluix|, AEF QY S (5% FY/HAEETh, 2X

2 £X}), 2018.9.19, ct=2YH

0x

r

N
N

W

2

40 0

13



Automated Driving - O|212] A|Y HZX| 7|=

—— -

Gain in
productivity

Reduced
congestion

Democratization
of mobility

Improved
safety

Higher fuel
efficiency

=> Reductionin
motor vehicle accident

=> allow all age ranges = up to 39% = 80% improvementin | = 56 minutes
to be mobile improvement in . traffic throughput per day freed up

rates highway fuel economy for other uses

‘ LI T
] il usm
j2u ) ’;|”l
-~ |
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AEFYXSA AR

International Categorisation of Autonomy — open to interpretation

Driver attention
0 1 2 4 5

No Automation Assisted Partial High Full
Automation Automation Automation

\ (System functionality improvements)

2 018 oM sy Avopicr R
\‘ | 4: (2021 on) Automat_

\ |

\ 5 (2025) Robor TR

\
\

0: LDW, ESC
1:ACC, LKA, BLIS, AEB

2: Remote Parking, Lane

-----m---

» Feet Off

Driver monitors driving environment

I
Hands Off —*:—> Eyes Off —— Brain Off?

-1

Driver monitored! System monitors driving environment

m—le—

Source: Thatcham Research, 2016
15



Pratocal Release Imglementation

Start

Timeline

EURO_NCAP 2025

Rot @ ProloniRelonss [N Imalermaniotion 2018 2019 2020 2021 2022 2023 2024 2025

ROADMAP 2020

ﬁEBVRUC\"di!t D B kb bk kR R R R

Far-side prote ction

Muobile progressive de formable barrier

ROADMAP 2025 — SAFETY RATING

Driver monitoring
AEB VRU pedestrian - Badk-over

IisrsrrrerssarrerTRrsrssn TERYTFFAARRNATRIYRRS SN

AEB - Junction & Crossing
AEB -Head-on

IFETUFSANFSANESUPEANEE

Automatic Eme rgency Steenng
Vax
Whiplash/Rear-end Crash Protection

IR sdbsddasdnbddRsqanmra

Revised subsystem for pedestrian & cyclist

Rescue, extrication and safety

IR A L E LR ENENELERBEESNEEENE

Parking
Child presence detection _

T — I — [:”:y dlli\'ing
Inter-Urban driving
Traffic Jam

Highway driving

ROADMAP 2025 — AD

Grading of AD functions

FEN N FFARNRPFFAESNNY RS TR FsESTNNFFEASN AN FFAEN FéEs T AP FFsESUTFFEST LY
Commurication onhy Popdsal to elease updatds out
based on fist ideas of phase with oven || mting

16



OEM 4zt
n

Supplier
SAE Level SAE Level Year Tie-up

Traffic Assist, Valeo,
) Traffic Jam Piloted driving, 2017 A8, A7 and Mobileye,
Audi Assist =EE and Piloted LEEE onwards Q8 Continental,
Parking Bosch
Trafﬁc_ — Active Assist and . Continental &
Assist, 2018 7-Series and
BMW "y Level2 Remote Valet Level 3 : ZF
Assistive Parkin onwards 5-Series Lenksvsteme
Parking g ye
Mostly in-
Cadillac AEB, ACC Level 1 SuperCruise Level 3 lnal CTSand ) ce, TRW,
onwards Escalade .
Laird Tech
Adaptive _ Continental,
Ford Cruise Level 1 Active City Stop Level 2 ;ﬂ;g i FLI‘ES;‘;: and Vg'gsdg';e’
Control, AEB pe *
In-house
Mercedes- Traffic Jam Level 2 Distronic Plus Level 3 2019 S-Classand  Quanergy (For
Benz Assist with Steer Assist onwards E-Class R&D)
Tesla Autopilot Level 2 Autopilot 2.0 Level 3 2019 Model S, X3 _ Mobileye,
: : Bosch, NVIDIA
. ) . 2022 Continental,
Volvo Pilot Assist Level 2 City Safety Level 3 onwards XC 90, S90 Autoliv

Source: Frost & Sullivan, 2017



SHists ey

* End-user revenue from fully automated driving is ZERO
* This market of zero is re-shaping the value chain

* Biggest challenge is for T1 suppliers

* Automakers are increasingly looking to start-ups and non-traditional
suppliers for innovation, as well as developing their own IP and solutions

» Separation of hardware and software. Integration of hardware and
software no longer only done by T1 — but also by OEM and engineering
services partners

e How can a T1 add value? How can semi vendors enable them in this, while
also advancing their competitive position?

Source: Strategy Analytics, 2018 SAE ADAS Symposium
18
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Semi Vendor

Tier 2 Supplier

Tier One Supplier

Semi
Vendor

. Mobility

Tier 2

Car Maker Services cl
I Provider .
: 1 Contract
Engineering

Manufac-
turer

Software !
Services

The automotive value chain is evolving into a value network
* ALL players will need to identify and the secure their place in this network
* Your customer is becoming your competitor, and vice versa
* The true separation of hardware and software will bring huge change
* Ultimately we may see a separation of “innovation” and “manufacturing” focused automotive

suppliers

19



A4 (Experience Economy)

Progression of Economic Vaiue Price of Coffee Qfferings
Walue $
» E_Guide D
Transformations E Drinking

Differentiated 4 5

- D Stage 4

2e Experiences

23

é’ 8 C Deliver Services 3

§" c

Served
B Make Goods 2 up
B
A Cup of
A. Extract 1 P
Undifferentiated M > Commodities coffee coffee
bean
Market Pricing Premium | |
> =
Progression
Commodity Good  Service Experience

(B2 M AL H 220 "The Experience Economy” 1998

20
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= (Mobility)2| BIG PICTURE

_ 5%
o MeMty .
/\ N
/\ /\
Online Booking Sites Connechvity 05040
Parking Management

Mohility Solutions
Tele/Video Conferencing Smartphone, Tablets

Vehicle OEMs Technology Software Telecom Providers

Search Engines Transportation Hardware Parking Operators

Maobile Phones Car Rental/Fleet Leasing

Payment Operators

y Telematics Providers FPublic Transport Operators Mavigation Providers

Technology L
Advancements Urbanisation
Eco- Car
innovation Internet Infrastructure Ownership
People—Dynamic .
Governments and Demands and Cultures, Traditions, and
Economies . Behaviors

Changing Needs

H £ 01-8) Source: Frost & Sullivan analysis.



Driving to Safety

How Many Miles of Driving Would It Toke to Demonstrate

R A N D Autonomous Vehicle Reliability?

CORPORATION

Key findings

* Autonomous vehicles would have to be driven hundreds
of millions of miles and sometimes hundrads of billions
of miles to demonstrate their reliability in terms of fotali-

ties and injuries.

Under even aggressive lesting assumptions, existing
fleets would take tens and somelimes hundreds of years
fo drive these miles—an impossible propasition if the
aim is o demonsirate their performance prior o releas-

ing them on the roads for consumer use

* Therefore, at least for fatalities and injuries, test-driving
alone connot provide sufficient evidence for demonstrat-
ing autonemous vehicle safety.

PROCESSING REQS POWER, COST TESTING, VALIDATION

The ODDs scale from Lane Keeping to Upto.. Up to ...
robo-taxis 1000s of Watts,

Up to 100s of TOPs, 10s of TFLOPs, 10000s of $
1000s of KDMIPs

100s of billions of driving miles,
100s of years

Cost of Software

23
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Functionalities

ACC: Active Cruise Control pa AED DM N 3
LDWS: Lane Departure Warning System N nsor fusion Ultrasonic 10 3
LKA: Lane Keep Assist AP highw,
R way
PA: Park Assist ACC LDWS TA Ractar LRR 2
AEB: Automatic Emergency Braking aes | om JSinierneienl Radar SRR 6 s Driver Partial Conditional High Full
DM: Driver Momtorin‘ PA — é only automation automation automation automation
AP Aut tic Pilot LKA P highway Long distance cam 4 —— f— b— — — —
Camera surround 5 Driver Driver Driver does 3 System
conanuously in continucusly not nesd to required dunng performs the
= Stereo camera 2 control of performs the monstor the defined use lateral and
ASSIStEd Fu" zpood and longitudinal or I case longitudinal
T > balo | direction Jat: dynamic ng dynamic driving
dl’lVlng automation . driving task environment at task in all
LIDAR | all times situations
- all times; must encountered
: N alwaysbeina during the
¢ Dead reckoning I position to entire journey.
.m_ KA resume control No driver
fe TOTAL 32 required
System
performs
= longitudinal
e o o and lateral
asonic = driving task in a
g defined use
Radar LRR 2 < case. 'S
Ultrasonic 10 < flecognisosits
2015 2022 2028 2040 < Radar SRR 5 performance
limits and
Racke LRR 2 Long distance cam 2 requests df*"h:'
Rada to resume t
o . Camera surround 5 d'yn'a:;nc “t:;r:ng
Long distance cam 2 St canera | The other sufﬁdeng time
driving task is margin
Ultrasonic 4 Camera surround 5 ok I p:.;:;ormed by
system
- Stereo camera I
Radar LRR Radar LRR LIDAR |
pbolo I
Camera for Radar SRR 4 Dead reckoning !
LIDAR I
surround o s TOTAL 29 ° ¥
= X ighway Full end-to-
TOTAL 6 surround 4 Dead reckoning ! = R = Patrol end journcy
x
TOTAL 29 =
TOTAL 17

Source: Yole Development, 2015
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Mobileye EyeQ

AUTONOMOUS DRIVING

EyeQ5

EyeQ4

2020
Highest Autonomous g
Level Supported
4-5

«» e

Added features on top Irvehustry First: _+_ Imgustry First —|_ Irchustry First + Ay unng isor ceritral
: Camera/Radar Camera Only AFB REM [ L=
of previeus generation h e e + moe
Industry First Industry First Inchustry First Dirivireg Py Open Software
Bundling of LDW, Camera Only FOW Aramal Detection Pt Fare
AHC & TSR Vehiche detection
Industry First rciustry First Traffic freem ary argle Hardwame seourty
LOow Camera Ondy ACC ight Detection
and TIA [V . Maxt generation
AHC Iarm ceartactenn
TSR Hollstic Path
Plarwnirag

Foad Profie
Rwconstruction

e o
Al nestrreert
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+ Solid State Lidar 7| & =%
= OPA — MEMS Mirror2 £k 7|8 M= F4|

P

HAH| Innoluce LeddarTech Innoviz Velodyne Pioneer
——————
HiAl MEMS Mirror MEMS Mirrar MEMS Mirror ? MEMS Mirrar ?
#2|/FoV 150m/30° o igg 250m/120° 200m/120° 33m/180° 200m/60°

Optical Phase Array MEMS Mirror

Source: SSLClstn, 2018




INAUTONOMOUS VERICLES

SONAR
RADAR 6PS

PER SECOND

THE COMING

ATONONOUS VEHILES

L F

~—  PERDAY...EACHDAY — =

m Standard Ethernet is “best effort” based
® No synchronization between devices
= No Redundancy

Source: : Spient, 2018

1200
1000
800
600
400
200

= Key Playerg &¢t =8: HES|A S

Bandwidth capacity

LIN CAN CAN-FD Flexray MOST Ethernet
e |\/Di1/s

Technol
ogy

LIN CAN CAN-FD Flexray MOST Ethernet

Speed

19.2 kbit/s 1 Mbit/s 8 Mbit/s 10 Mbit/s 150 Mbit/s 1 Gbit/s
(2 Gbit/s)
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= Key Playerg ot

= XE FY AR

- » Mileage derived from safety goals is beyond

practicability: ~ 10° h of driving ~ 101°k

(1.1 million years, about 33 times from earth to sun and back)

» However, “the vehicle must be able to deal with all
situations it would reasonably be expected to
encounter’)* =>

» Knowledge of expectable situations necessary

» Behavior of ego vehicle in these situations
incl. system degradation

Source: Bosch, AVT&DS 2018
Thatcham Research; IEDAS

2017
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= Key Player&

Each data source: ~ 2 Gbit/s
Sensors sets: ~ 30 Gbit/s
Data collection volume: ~12-15TB/h

Car (Consumer) + Reference Sensor Systems . L .,
Envionment Mapping
Mapping | ide Mirror

Blind
Spot
Detection

Emergency Braking A Environment
: Pedestrian Detection ,< : Mapping
Collision Avoidance — 3

Adaptive
Cruise Control
X \ Rear
eqvironmen n NS — -/ Collision

~ Mappind , : —— i V'\-\ Warning
Sk \

Environment

R ",.

M Long-Range Radar Moo,
 LOAR AT
i Camera i
M Short-/Medium-Range Radar

Source: : currencyobserver.com/2017/12/global-automotive-sensors-market- 29
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Challenging Data Management

Test Drives

o Europe
o USA
o China
o Japan
o Asia

o Africa

R&D Labs: developing & testing
& (re-)simulation & Al training

>SPB / car model (project)

Source: IBM, 2018

R&D Labs: ta

o e T T ,
B o -
= — R '
= . ~“,"
- — ~ = J » > -
s §& 7 .
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IBM S5 M

1. How to implement & operate an efficient
storage, workflow and management system? /=)

,, The Foundation*

2. How to distribute data globally within
an enterprise and partners?

—
=

3. How to preserve digital data for decades
with optimized costs?

4. How to analyze sensor and video data with —>
fast analytics and modern BigData tools?
5. How to run Machine Learning (ML) and Al E
training with Nvidia GPU technology at scale?
6. How to do efficient IT workload and
resource scheduling? )
7. How to embed analytics/data
management into R&D Environment? —

8. How to run massive workloads on large
topology Clusters with data centric workloads? =

Source: IBM, 2018

IBM Spectrum =
Cloud Object Storage

AN

C

IBM AREMA
IBM High-Speed File Transfer >
IBM Aspera / Mass Data Migration E ?EP?[;%
IBM Archiving @ )
IBM Spectrum Protect &

IBM Analytics
Hortonworks HDP, DSX, Spark,...

@

IEM Data Science Experiencs Cf\z

Spark
IBM Enterprise-Class Al
NVIDIA.
TensorFlow, AC922, Nvidia V100, PowerAl
IBM Spectrum Computing EL S Sacnm

IBM ALM & PLM Solutions
IBM Continuous Engieering

A= (I

IBM Cloud Platform (Public) k_/ IBM Cloud

Performance, scalability and costs.

31



Self-driving cars could make jaywalking legal
CNN Tech, Nov 3, 2017

Should Your Car Be Willing To Kill You? You
Might Have To Decide

IFL Science, Oct 16, 2017
Insurance industry calls on Government to
clearly define autonomous cars

Auto Express, Nov 6, 2017
New CA laws permit self-driving tests without a

human in the driver seat
Digital Trends, Oct 16, 2017

Legislation, Liability and Insurance : More Uncertainty...

Rules for self-driving cars are stuck in park
Federal regulations for automation are voluntary
ABC15, Nov 6, 2017

Humanising Al: Driverless cars to be trained on
morality to make life and death decisions

International Business Times, Oct 17, 2017
Australian Commission Wants To Allow

Intoxicated People To Use Driverless Cars
The Drive, Oct 8, 2017

. Lawyers, not ethicists, will solve the robocar
“Trolley Problem”

Wired, May 28, 2017

Example# Sensor Data Retention

Current Consensusf §6+ years (life of the vehicle)

Source: DELL EMC, AVT&DS 2018




= Key Players

Map content like lane markings, road

signs, guard rails, guide posts, road

edges, poles and many more are 3D
reconstructed and attributes are assigned.




Map data at scale from
street-level imagery

Images from all over the world processed

with computer vision.

Explore imagery and data

279.6 million images, 4.4 million kilometers

i

\\\\\!\m .
W

https://www.mapillary.com/
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Key Strategies, Game Changers

One-Architecture

Ihe Con;g? Xcg Model Xavier - Pegasus - Orin

From L2 to L5

Source: NVIDIA, AVT&DS 2018

oW « " -"lp
A = 'W W=
2-3 - TP e
- ....4.,\3" —

M P .ET, .

- mwm

DRIVE
END-TO-END SYSTEM

OPEN PLATFORM

370+ Partner
Ecosystem

Collect Data
Train Models
Simulate
Drive
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"Our thesis is ... the entire experience of being in the
car will be defined by software.”
— Marc Andreessen, Silicon Valley Investor,

CNBC Interview, May 224, 2017

& o . 3 S >
e/ \ . 7
AN/ y fa

\

~

Collaborating to build the car of the future through rapid
innovation.
Source: LINUX, 2018; http://AutomotivelLinux.org 36



“CAR" > 19 2}Ql 3 E

Facebook wi
back-end LOdt’

facebook

Car Software and the
“lines of code”

for average modern T = S
high-end-car

Source: Prime Research, 2015

osoft Office s
2073
Boeing 787
Dreamliner S—
B O
': 7 P8 L) i‘t—‘. i
S ‘
) f
- o

Nearly of new
vehicles sold in 2015 had
internet connectivity.

By 2020 more than
of new vehicles
will have such connectivity.

VDC Research
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» "80% of embedded systems are delivered late

rr (*

n (*

» "New code generally has 50 to 100 bugs per thousand lines

EXpensive

Good and
cheap

impossible

Cheap and
fast

Poor

(* Jack Ganssle, embedded systems commentator

Source: Vector, 2018

Slow
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= Key PlayerE ¢t =8 : B0l HEHS

ol = B<&lotCt

S-S 'l@;ge \ ”
alfS TECHN == CREPERER dian Tax Agency

v

Total Results: 137,141 . Danmark T
United '

N -'(ing.dom . : - e Senhpycb .

Record br - AT 2 £ X . .. lbu't‘cma:'cdz YK;’aina' hed by attackers making
£ . G France ° -« Ly : .

dEIIVered LR B ". ) e i LN A'T.'HR..'_Ror'r.{mki‘aD

: 1‘ . ' ." E . / - ' ) i .‘,‘“- S |!’;\|la.
once unthinkable, 1 4 ) - ; it a* FrEfgaﬁa:\ e

. + United States,
I T MR

‘“ll(

y.\/, o ,;vy' I‘ R
B) Nigeria ..

Ethlo
Venezuela Ghats South

(- % Cameroun- CF Sudan ,._;’.‘ A l
Colombia Cameroon R ] ]

2 4
République UG Ken LA

Démocratique
du Congo b 1?; J

\ . Tanzania

Yers i o #% SHODAN'

Ecuador GA

Source: BlackDuck, AVT&DS 2018 39



= Key PlayerE &%t £ : HQF HEHHEHD

Personal on-

Adjusted motor
demand coverage

insurance

Motor insurance for Mobility lateness protection

autonomous driving mode
Coverage for lost and stolen

Motor insurance for manual personal items

driving mode

Protection for @ Assistance é Comfort services Cyber protection
companies services passenger / car
Product liability for product Assistance for autonomous Offering individual Protection of personal data
defect and recall vehicles interconnected mobility and Identity (Cyber Shield)
services
Failure protection for Emergency call and _ _ _ Protection against cyber
operators of AVs telehealth service Concierge service (e.g. info attacks and manipulation of
for points of interest) the vehicle

Source: Allianz, AVT&DS 2018
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Knowledge/Sharing/Autonomous/Electrification ..

— Digitization : Land — Steel = Data: 28!

- Internal investment, Strategic alliance, M&A . .
e (AD]E) ME2 8JI=0] 7IE D&Y . N —

By BP

79%E Mg 83 Bl e
<AEh 22 =2 8%
(L) DB SWHHT IR wiezs TS
MIISS/AHYE =X EFU) S AEE (53,5002
[(Z0H) = b2 J=2 | suE® | 929
54.20099) | == ($7,70024)

=X 2] & 215 - T 3
JE 1 _

($7,8002) - 1S 1
JHRE | (94,8009

[MUIA) MZE2 ALE 20k
EXM: i+t X=X, HEA
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© Camera(tront;right) Carbon Fiber Composite Subframe Concepts
@ Camera(front;left) Compression molded composite and UD laminates
0 Camera(side; right) Supplier partner : Cosma International and Magna Exteriors

/ -
o Camera(side;left)
9 Camera(rear;right) —
@ Camera(rear;left) . 5

© Laser scanner (front ; downward) L T
Steel front subframe Steel rear subframe

0 Laser scanner (rear; upward)
e Laser scanner (front ; upward)

@ Laser scanner (rear ; downward)

0 GPS antenna

@ IMU CF front subframe CF and Al rear subframe

@ In-wheel odometer
Go Further

EXM: t+t XH2AL AT A oL, 2017 42
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Automotive semiconductor revenues
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=l International unicorn club: 106 private companies outside the US
W valued at $1B+ 25019152017
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VUCA : Volatility,

Uncertainty,
Complexity,
Ambiguity

= 2 A

<13 > M2 UI0IE S Al VUCA : Volume,

Usage, Complexity,
Accessibility (HBR)
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Manufacturing Execution System

Business Intelligence : U| 0| &4 =4 47
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"The electric light did not come from the continuous
improvement of candles."

KEIMYUNG,
Oren Harari UN lVERS]W
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