Strategy and Technology for
Intelligent Mobility

Dr. Jamie C. Hsu
Professor, Management and Engineering
Lawrence Technological University
Former Executive Director, GM Global Technology Management

8-15-2005 SRB Dr. Jamie C. Hsu / Dr. Marcus Chao



Strategic Intent
and Specific Benefits

Value to Current
Industry

Newly Created
Intelligent Vehicle Industry & Market
Program & Policy

Technology Base Benefits to Society

Road Safety, Energy,
Traffic flow,..

|

Government Policy

Roads and
Infrastructures

Value to Consumers

Convenience, Safety,
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Major Issues

Strategic

»  Changing trends in mobility and automobiles
»  Consistent government policy

»  Growing established and new competitors

Business

. Viable short and long term commercial plan

. Gain and risk sharing of collaborators

. Finding global upstream and downstream partners

Technical

. Establishing unique technical competence
. Knowledgeable system integrators

. Transferability of 3C technology to 4C
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Intelligent Mobility Plan

Anticipate & Create

Reach

Sense & Respond

Profjreiofa

Make & Sell Traisition)

Time
Current Product Next Future
and Investment Generation Generations
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Technology = Features > Performance

FEATURES

Smiait SENSoN

8-15-2005 SRB Dr. Jamie C. Hsu / Dr. Marcus Chao



Business Model & Value Creation

Value
Creation Microsoft

/

Technology Engineering Assembly Service

Design Manufacturing Sale
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Integrated Planning

Strategic Questions

What is the long-term and fundamental impact?
Will it change the way we design and build vehicle
Will this force our competition to play our game?
Can we afford not to do this?

Business Questions

How soon will this impact the market / product?
Who are our business partners? Their needs?
Can we afford to do this?

How could we create value for the customers?

Technical Questions

» What are the “show starters” and how to generate them?
« What are the “show stoppers” and how to remove ?
« Who are our technical partners?

« How do we validate and transfer the technology?
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Strategy

SWOT of Intelligent Mobility

Current Strength

Future Opportunity

Current Weakness

Future Threat
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Business _ _ _ .
OEM vs. Supplier Engineering Capability

System Functional Acceptance
Requirements Requirements Test
Architecture Design System Test
Low Level Design Integration Test
Company Capability Coding  Unit Test
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Technical

CRASH AVOIDANCE — ADVANCED
TECHNOLOGY DEVELOPMENT STREA

Y 408
Technical Complexity

o \
A Collision Avoidance(Steenimtg
Vehicle — Vehicle Communicatio
Intersection Warning

Road to Vehicle Communication

Lane Keeping
Forward Collision Avol (Braking)
Dniver Performance Monito
Lane Sensing/Warning

Skid Warning
Forward Collision Warning
Adaptive Cruise Control
Vision Enhancement
Near Obstacle Detection
Adaptive Variable Effort Steering
Integrated Chassis Control
Semi-active Suspension
Traction Control
Anti-lock Braking System )

p T J




Master Road Map
to create I.P., Vehicle capability, & Revenue

Innovative Developing Validated II
Components Components Components

& Technology & Technology & Technology

Burding Virtual
Block Integration

\V/enicles \V/enicles

Pesign & Eng. Prototype Comm
01 New Component Produ
Produicts & SUpsystem & SEervic
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From Plan to Action

Intelligent Mobility Initiative #1.:

Why | Why is this important and how will it impact the strategic key
success measures ?

What | What are the key concepts, new ideas, and contents of this
initiative ? Show starters and show stoppers ?

How How will this be done ? Specific action and resource plan,
methodology, tools, and collaboration

Who | Who will lead and who are the RASIC people (responsible,
approve, support, informed, consulted)

When | Dates for milestones, progress reviews, communication,

feedback, implementation, and assessment
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Technology Map
— From Development to Commercialization

Time

| Tech. Dev. I

. 6 T Sl D\ Gen | Gen |l Gen Il
. 2"d Tier ./?‘} j
L] oem B m

(o] SRR

System | - -
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Accountability, Collaboration, Inter-dependence

Managing for Success

Leader / Org. A Org. B Org. C Org. D Org. E

Organization
Prog. | John Doe HC HC HC [ HC

/ Org. C $ $ $ $ $
Prog. Il Joe Blow HC HC HC HC HC

/ Org. E $ $ $ $ $
Prog. Il | Jill Irving [ [ [ [ [

/ Org. A $ $ $ $ $
Prog. IV | David Cell HC HC HC [ HC

/ Org. B $ $ $ $ $
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Automotive Electronics Application

FEE R ke IR

Dr. Marcus Chao
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PEMN + 710 m— RN

~ B% (safety)
#8 I o) (functionality)
fiifie (energy)
VRE + BT =y < #TIEEUTfHE(convenience)
R R (environment)
&= (communication)
\_JR%E (entertainment)
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FE, FE,
netion Safety Communication | Entertainment Comfort
System
Electronics & FOJ\/eaan:?]ZCk Telematics DVD/Games Smart Seat
SO S Air Bag Navigation Audio ?Ilmate
.ontrol
Electrical & Signal Cable/Connector
Distribution
System Integrated Center
K Rl’emoéet Power Door
Wireless System SIS SN Blue Tooth Satellite
Alarm Engine Start
Micro-Electro- Sensor/Actuator
Mechanical
System (MEMS) Motor/Switch
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Integrated Safety

* Collision warning, lane
departure warning, side alert,
and back-up aid

« Active night vision
# Occupant protection systems _\
« Distracted and drowsy driver DO Ol Y

Smart cruise control
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Mobile Entertainment

« Audio system
« Satellite rad

« Rear seat
entertainment
system

. DVD
= Electronic games -
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-
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Integrated Circuit mmp Control + Algorism
Computer =m) Mobile Communication
LCD =) Mobile Entertainment
MEMS =)  Sensors + Actuators
Service =) Road Service
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How to develop auto electronics applications
IR EVS B ERUHREE (specification)
TG 7 %5 (market research)
Bench Marking
wd 5 i R RS 43T (tear-down analysis)
2 B % (product development)

fE# 0 #7 (cost analysis)
AL EEEREE (testing)
% F#A] (system validation)
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Thank You
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