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Why Telematics Matters

- Executive Summary
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People Start to Play the Prelude of “Ubimatics”

III Loud and Sound

GM Chairman & CEO Rick Wagoner deliver the first
keynote by a car company executive in the 41 year
history of the Consumer Electronics Show (CES),
Jan 8, 2008.

— He speaking at CES because electronics have
revolutionized the car. Existing electronics are just the
beginning.

— OnStar has over 82 million subscriber interactions - a
rate of one interaction about every two seconds.

— OnStar in 8 generation in 11 years. In addition to car
unclock service, OnStar Provides crash info to
emergency responders. For 2009 they are adding
stolen vehicle slow down.

— 30,000 police chases resulting in 300 deaths annuall
System can remotely slow vehicle down duringa &
chase.

— In November 2007 GM signed agreement to bring
OnStar to China.
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People Start to Play the Prelude of “Ubimatics”
oud and Sound — Cont’d

Currently has lane departure warning on the
Buick Lucerne and Cadillac STS and DTS.

V2V lets vehicles with transponders let others
know when the situation changes. If brakes are
applied they can notify neighbors to slow.

GM and Carnegie Mellon University Bring Self-
Driving Chevrolet Tahoe to DARPA Urban
Challenge Qualifying Rounds.

Electronics have helped reduce fuel consumption
through direct injection, variable valve timing
and other technologies.

Mild hybrid Saturn VVue gets 27% boost in
mileage, plug-in VVue announcement soon.

fuel cells - the Cadillac Provoq
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People Start to Play the Prelude of “Ubimatics”

P
111 L oud and Sound — Cont’d
 Garmin Announced a Phone in a GPS — Nuvifone in

Jan 30, 2008

— afull-fledged GSM HSDPA smartphone built on its
own operating system with GPS navigation at its core

— Google local search

— Garmin Online services - traffic, weather, fuel prices,
hotel discounts, etc.

— nuvi-like navigation on the road or in pedestrian mode
— Email, text, IM functions
— Camera, video camera, MP3 and MPEG4/AAC
e In Carand In Home Service will be the ONLY
Growth Engines in the near future
— Recently, Japanese Operators Pushing Telematics Hard
- 2007F > EWi-Fig * e b7 F X3/ % » v
3 # 2 £41% - In-Stat ¥ 5g 3+ > 32011# > p 2= Wi-
E.ifi ,gpbm,ﬂ FRIASTEBIEER-EARARS
4w W

« Explore Your Ubi-matics vision is Now
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What People Are Doing
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== Telematics ,z i3 &

Intelligent vehicles
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* Will Be AaMandatory Features for Vehicle

Source: 7 i € 4 % #7 2007/12
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ﬁ Car Makers Are Losing Their Profit

e Car Manufactures will
— Flatten Their Structures

— Target Toward Service Market

» More Fashion (but “not™ Less Durable)

US Corporate Profits:

Motor Vehicles and Equipment Per Light Vehicle Sold
$1,000.00 -

$500.00 -
$

$(500.00) -

$(1,000.00}

$(1,500.00)

$(2,000.00) -
2 5 8 B EBE 2 R R EERSZ2 2583235 838852

2003
2005

Source: CSM Worldwide === Current $ Profit Per Vehicle Sold ===|nflation Adj. Profit Per Vehicle Sold
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GM OnStar

Airbag Advanced Automatic Emergency

Notification Crash Notification Services

800/Month 1,000/Month 11,000/Month
. Stolen Vehicle Locatior P

Roadside . Z Remote

Assistance Qg&'&fﬁ&e (\%/ Unlock

35,000/Month 67,000/Month

Good Samaritan

6,000/Month

——— e e =

P e
G Cellular Antenna b

Front Sensors

.\.
g OnStar
Module

First customer in 1996
Over 5 million active subscribers (estimate over 10 million by 2010)
More than 80 million customer interactions to date
v" On average, an OnStar advisor interacts with a subscriber every two seconds

Call center-based services
v' Safety, security and peace of mind
v" Routing and point of interest

First year of OnStar service is included with the purchase of a new GM vehicle
Becoming GM standard in the United States and Canada — MY 2008
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m NTT Docomo Telematics VMC Service

 Linking Vehicle, Mobile Phone & Personal Computer,
so that PC and Mobile Phone Services are also in a
Vehicle.

“Safety and Security Services” to
safeguard Human Life and Property

Telemetering-
oriented
-~
Advancement of Communication
Safe & Secuity \, Infrastructure /
Network Users Accessing from their PCs. Internet access Mobile Phones
Emergency Call , 64.16 million Users (as of 2004) {a?:flarw?:;g& ]
Tele-diagnosis Diversified Content | A\ o >
\ ——— — — L N & f"
Drive Recorder - "u e B
Networking - Traffic Information ~ e et i
p 7 \ ] RMnInIo Pho u
T | I i e L
o il i Weather & News PC Mobile- Na\ngatmn ) i | o ] Toruee
Enviranment \ il L2 L
“ i o / o | [ ;
~ Music Downloading 7’ ; - o — _
-, - Nerwmk:l‘\um]ensHrmdlmml ) Car Nawagalion System Shapments Cumisitive Tolsl
—y - - | Service: Car Navigation-onented Content 26.12 million units (March 2007)
- —— Entertainment-
P oriented
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TOBE Service From Yu-Long

) ‘E%ﬁﬁ@ﬁﬁ e Secretary
| Assistance Based
Service

 Road Condition

Info.
g

= SN - POl Info
°  GPS Car Tracking

| N  Vehicle Security
| Warning

o E-call (Airbag)
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ﬁ ITS Congress Beijing — Oct 2007

e Almost 20 National Initiates and
Major Consortiums Attended the
conference.

o Car Companies Target Safety
Assistance, Driver Alertness and
Telematics Service.

« “ITS Japan” is Ready. EU are
aggressive.

» Lots of Japan DSRC Solutions,
and one 802.11p/wave chipset.

* Video Applications for ITS are
abundant.

* A Huge Crowd of PND Vendors
are there, too.

e Chinese vendors cover from low
end to high end products.

B~ MR ~ B8 12 © 2008 F ML ¥ R &
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PP R Why Telematics/ITS is_Mand_atory
II from A Regulator Viewpoint

* Reduce Societal Costs of CRASHES
— 43,000 deaths per year
— 3 million people injured per year
— $230 billion in property damage
— Lost time, wages, higher insurance premiums

 Reduce societal costs of CONGESTION

— Personal and business hours lost in traffic

— Inconvenience of missed flights, meetings, schedules
— (Gasoline wasted

— Freight costs higher, lost productivity

Source: Partially from “VII Strategy for Safety and Mobility” Ralph Robison, VII Consortium, 2006
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II Approaches to Mitigate “Mandatory”

Reduce CRASHES

Reduce Affects of Minimize Affects Cars that refuse
Driver Distraction of Driver Error to crash
« Traffic Signal Warnings » Automatic Brake Activation » Automatic Driver assistance
« Elec. Brake Light Warning « Emergency Intrusive Controls * Robotic Driver

Reduce CONGESTION

' Improve Situational :
'”.‘pro"e trafflc P Manage Traffic Flow
information Roadway Awareness
« Real time traffic information « Dynamic roadway condition info. * Dynamic flow control -
« Alternative route guidance « Emergency situation management ° Dynamic roadway pricing
Timeline

Source: Patrtially from “VII Strategy for Safety and Mobility” Ralph Robison, VII Consortium, 2006
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Dedicated Short Range Communication (DSRC)
Comes to Rescue

ot

|

DSRC - A Multihop Ad Hoc Network

 DSRC is a natural Solution for fast, interactive and reliable communications (V2V and V2I)
— Ad Hoc vs Infrastructure, V2V at Rural Area

» Accurate and fast vehicle positioning sensing, in part with help from Roadside Infrastructure
* A Disruptive Technology Makes Paradigm Change Feasible
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II Why V2V Hel PS - Causes of accidents in Europe

_ O others
86,1 \/ - il 180 [
Byehicle 29
‘ 56 Wyehicle ) O accidents with
‘. 5.1 B pedestrians : pedestrians
/ " BOroad conditions
\ / Bother O alcohol

wrong lane or wrong
overtaking or driving

Capability for improvements passed

by Car2Car Communications right of way violation or

enter exit or turning
mistakes

driving too fast or too
close

Source: Verkehr in Zahlen 2003, Deutscher Verkehrs-Verlag

1) Cause of accident determined by the police 2) motor vehicles, motor cycles, bicycles and others 3) technical faults

r
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On Telematics Application Deployment Saartve, |

afety (DSR

]
]
Full

VIl equipped vehicle population
O Mobility 5% 25% 50% 75% 95%
>
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X V’N
= Public
v Announcements /l\/
1
Internet
’ . Services
Vehicle

WiFi

mainten-
ance

Dynamic
Traffic / Weather
via Probe Data

Traffic

Tolling /
Payments

Signal Traffic
Active Highwa, Violation <\ planning Management
Signage and Control
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Arterials

V-V - Hot Spots -
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Collision
Avoidance

Local Sernvices — Real Time

EE Brake
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Emergency
Vehicles

Merge
Assist
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m Telematics Ecosystem Is Transforming

» Private sector driven
— Telco Controlled model
— Car Company Controlled Model
ustomer = — Special markets model (Enterprise)
R — Service aggregator model (e.g. & #= #14¢

Fea
Content T Fea Telematics
vendor 5 = service :
N provider
Telecom
operator o

 Public sector driven
— Mandatory applications  Service

Creator

Public

(—.-Authorities

) Service
Aggregator

 Should Be Service " ,
Aggregator Model provider *
e |OT and After Market Service - LU0, Vehicle
are important Operator Manufacturer\
consideration Tornina) / Consumer
. Manufacturer
— A push for Telematics — Network
Market, open standard Pl Operator
and aggregators Provider
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What Should We Do?
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Taiwan Is #1 in PND

Main Competitors by Business Segment

Auto/Mobile Outdoor/Fitness | Aviation Marine

TomTom (LS & ELN Folar Honeywell Simrad/iLowrance
Magellan (LIS]) Magellan Ayvidyne Maviman
Mic/Maviman (LU= & EL) | SimradiLowrance | Rockewell Collings | Raymarine

Sony (LS & EL) Cobra Chelton Cobra
YialMichelin (EL) Mike SimradiLowrance Furuna

Top 5 GPS5 Vendors Q2 2007, Q2 2006

13

Rank | Company Q2 2007 Shipments ".h‘-shar[e ]QE 2006 Shipments | % share | Growth Q2'07/Q2'06
1 Garmin 1,852,150 24.9% | 699,370 20.3% | 164.8%

2 TomTom 1,806,970 24.3% | 829,790 241% | 117.8%

3 Mic Technology | 683,500 9.2% 290,590 8.4% 135.2%

4 Magellan 421,080 B.7% 64,950 1.9% 548.3%

5 Mavman 232,780 3.1% 171,410 5.0% 35.8%

Since Garmin & MIO are PND leader in the World,
We have Great Potential to Challenge Delphi, Denso & Panasonic

B~ MR ~ B8
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Telematics Equipment Supply Chain

"+ TSP (Telematics) and System
Integrators are stakeholder to approve
- i Telematics Equipment Spec on behalf
g:j:ﬂ wage gy e 1 | OF Car Company

VLS1 Design & Verification g wommas Vehicle Networking Product IP - Cars in Production in Europe for One QEM group

SOC Design + Verification Analog and Mixed Signal

T e Car maker, TSP and Sl hold Control Points.

SOC Physical FPGA Design Board Design B3P Board Support]
Servict

Design

12 Active relationships
OEM . 1 Relationship All the components

e Thereare (1) Equipment & | > After Market
subsystem providers and (2) [ Tspe&sI
SemI-CondUCtOI‘S. 29 Active relationships

e Subsystem providers has their Tiert _ |
hierarchy — Tier 1/2/3. Delphi ~ Rober Bosch - Siemens VDO -

o ] Denso - Visteon
* |n addition to Business

7 Active relationships

Negotiation, Sl or TSP hold Semicong,
“certification” — technical sResteEs .
barrier. Ik - NECE"Renesas

IBMAI(5 »+ 20155 [ » F1 2 [P |8 ERpvFE YR | @ (B S HIPRfv60%
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Japan Telematics Industry Development

Japan is the Largest Vehicle Production Country

Starting from Navigation Related Services, Telematics Service is also populated in Japan. By Dec. 2006,
there are 26M Telematics enabled Vehicles.

By Jan. 2007, there are 16M ETC enabled Vehicles.

VICS: A standard Traffic Info Access APl and Aggregation Center are extremely popular and effective.
— A National Telematics Standard and Aggregation Center.

In addition to Car Makers, Telecom operators are also deeply involved in Telematics Services.
For Advanced Telematics Services, Smartway (AHS, V2I) and Smartcars (ASV, V2V) project are planned.

Currently, Japan Focuses on Smartway (i.e. V21 Services) Technologies.
— A Deployable Safety enabled Telematics System (via Single Hop DSRC, and including Traffic optimization used in
Olympic 2008)
—  Car Markers works on Active Safety Technology to pave the hole of communication based V2V Safety Applications.
— 700MHz is planned for V2V Communication
— AHS Phase 2, and forthcoming ASV projects is expected to work on DSRC based V2V technologies.

Strategy Summarization
—  Establish Traffic Info aggregator and ETC in parallel
— Joint effort of Government, private Sector and non-profit organization
— Quick Return Safety enhancement technology first but also support revenue generating
Single hop DSRC, Active safety System
— Large Scale Demo: Smartway 2007, AHS Trials
—  Work on Advanced Safety enhancement Technology (ASV project cover both active and passive systems)
— Toward a part of U-Japan (Ubiquitous Life, New IT Reform Strategy)

B~ MR ~ B8 27 ©2008 BT ¥ RiEE



AII Korea Telematics Industry Development

» Telematics is one of the eight emerging Service, one of the nine growth
engine in the Korean IT 839 Strategy.

 Korea manufactures 3.84M Vehicles, is ranked No. 5 of the Global
automotive Industry world wide.

» Korea started Telematics Service & Technologies development 2002.

— Vision Toward U-city

— Domestic Telematics Service Development

e 875,725 subscribers, 115.6Bn Won Service Sales and 291.3Bn Won Devices Sales in
2006

e 10.5M Subscribers, 1,388BN Won Service Sales, 2,475Bn Won Devices Sales are
expected in 2011.

— Invest 91,000,000 USD for Jeju Telematics Model City Project

— KTSF Domestics Standard and TELIC telematics Aggregation Center (analog
to VICS in Japan)

— Telematics Eco-system in Korea covers car makers, service providers, device
manufactures, content provider, System and solution providers.
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AII Public Transportation Gains Its Importance

» Public Transportation regains its importance

— Developing country and under developed country are short of transportation
infrastructure
» Commercial Vehicles is comparative against private passenger cars

— Pricy Petroleum makes public transportation important in developed countries such as
EU and Japan

« EU SIMBA Project, Polish government and India government consider bus based
Telematics System as a priority.

 BUS makers are Component Integrators. ICT influence is strong, relative to
passenger car.
— Adequate for Taiwan which do not have strong Traditional automotive Industry
* A Regional and Vertical Market
— Automotive/Telematics Giants do not have their superior advantage
— A Replicatable Marketplace
» A Sector to integrate IT vendors, Broadband Wireless service providers, ITS
vendors, Car electronics vendors in Taiwan
*  Win-Win Integration of Taiwan ICT and 3rd world automotive Industry

» Important milestone for progressive impact strategy of Telematics

B~ MR ~ B8 29 © 2008 BT ¥ RE G
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Why Not Telematics
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Your Suggestion!
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