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AsXH &Y 2E Bt
St otM 2ot dEE #H S, s 23 0|2 \
25t GATEWAY HZE 8 1 S : ECU, Head Unit, Navigation
= 10 (LDWS), X F K| A|AHI(LKS), -

> At oHH Z=t ¢ AHO[E
HSd =HO(ACO) 5
Al AbS AL B 7] 7FA(CO2 22 7tN),
M (Kt =), AT (H71A 24

HES 7t4  V2X 8 HH, MAP X|2| X|&, GPS HE S
ANEH FX)

AOLE ClBtOl AL

of &

o1 =trl: BT, Wi-Fi, NFC, Mirror Link, LTE &
LA A A

ﬂ SEA o
AOFE C|HFO|A

FA| 2= 8l Service Upgrade

2l DISPLAY, UX X|&
O 2 XH|& Device 7t

Ofo

SLH71712k Xt
o
[s)

Ke £3} SoC X
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- A0tE= OICIO qt
- A0LEE 3tH Mo

- EEPIE
GELEEE

e

EEEEED ., ;1 x5 oy CIEEEIED

— YouTube - 911 28 ¢t — Wi—Fi Hotspot
— SNS (Social Network Service - CuU=H - QEY E 223
— E-Book / Game QAT _ 1
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http://pressbulletinboard.nokia.com/2010/03/04/nokia-partners-with-automotive-industry-to-introduce-terminal-mode-a-new-industry-standard-for-connecting-smartphones-to-in-car-infotainment-systems/
http://www.bmwblog.com/wp-content/uploads/infotaiment-1.jpg
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‘{—— X2 XE 22
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Ftofet 718 8| 7ls  diolE B4 K cp, o5y § —
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|.—2 Smart Car J|l= =&t

E st a2k
O Toyota s& &5 © Smart Car & &t

ECUE 4112 222 S¢& ol &M= & H

2F 60~1004

The Internet ] / \
@ Car Network h
3 . . IP-Cam
w I?.' HIO' Nﬂu X‘l|01 CloudNetwork b |
’gaﬂlum ’e}a HIO{ Media Storage I
{ ; UTE ’1
© BMW ) =
SIS
oo IP Network
B il‘ s _S_ < Private/Public =
) 2 B g
- 7501 HEZE U £
TE=sdEs P [ ]
Applications

E?- : A L= ECU
== B | | 7 g g e
T kst 7] ¢ ECU 7|4t HEAD UNIT JHet

&5 EAEF 719N JERY
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-3 XU dERES

(Roof Mount)

ﬂ{) @20 P / .

Rear View Camera

WiFi Module

Diversity Box Module for Keyless Amplifier
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. -3 A& Y FZ

Motor for Optical SD Card Connector Corner (Ultra Sonic) Sensor

Axis Adjustment

‘&

HSC Connect )
Coils and Inductors

or
’Z
%’? '
| For Air Bag,
Meter Panel,
Cluster, Sensor |

Interface Connector Detach Connector Coils for ECU

Re vy S T
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Il. XkF= X IT ABI2A © Navigation Al AEl

& TMITH 2MItH SMItH AMItH

ol

« CPU/DSP : (330MHz / « CPU/DSP : (600MHz / « CPU/GPU:(800MHz / « CPU / DSP : Quad Core
Al (300Mh2) 400Mhz) 630Mhz) (1.5GHz)
« OS : I-Tron, Wind river « OS : Windows CE, QNX « OS : Windows CE « OS : Android , 10S

IF """"""""""""""""""""""""""""""""""""""""""""""""""""""""""" ﬂl
1 1
i c EEX|E « A|7}R| K| & « Virtual Map « Solid Map, L7}/X|3} DB i
g ;
1 1
i M |300T™M®® 2E HolE) BA M8 X 1Y, 27IES, YHAKE S UM AHE BA, HY/XSGNE FY 50 |
: EA| !
i !
i e XN BA| ¥ 2HHE &3 [« A7}z DB &-& Bird View [+ Solid City / Virtual map o MOl XpAM OFLY i
: L EHES ZR oMY X8 |- EADS HjE 3 |- TPEG SR . 0= S2fo|d, 3D Gyro |
gy | PE I FEE MEEZ HE BE Jl5 |- S40A, Mozen(E4) |- 22 Android ZEE N g |
i - Safety solution Navi & i
1 1
! !
i ANe BA 22 (K= 8T :9.2GB), ZEEM, ZECHY, XX M, (X =, MEHZ ¢t S ]



. At

O

XHIT AMHBI2A @ Navigation XI &

CHet XIokREE (DEM) CHE Iﬁii} (DEM O] & =)
| DEM : =Xl HE D 2Z(Digital Elevation Model)
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. X}=X} IT AM{H|A: Navigation SW-3

HMI Control System
Navi Core Management

GUI2| CIRF2! X ARSAL &= AlLfE|2

|8t Core H|0] 7|= Eiet

N
orr
4y
0
o
-|o

Lid|Al0|M2] 7|52 HYsl=
Core module, Core moduleZt=
ZIQA| Data &t

Core7} Map DBE Accessst7|
2|8t Interface M= U
MAP DB2| Resource =% A0

X=E 7M517]| st XIEFA, '=E’<‘5'E
Al Z0f CHst 91X, WE HES0|
CHst D tabase

AIAE 2j0[=2{2], J2HE! Zl, 213

o
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Il. Ak XHIT MUlA 0 Telematics -1

SMH (XIS Xl 2lAL) HUX HE XL (XHS XI2IAL S2412|AH
- Network MUIA HI

- BME MHIA HIB . 3
AT Aeris ~Turn by Turn

Aomirsamin i R wunicaTions
a1
HUX 33

. [l —— op
b 5

am..

TMU £28 Ji2 XX 4

@ LG

(Onfinenfal @

TMU 9= Head Unit JH&
MOBIS

- TMU £ JHE 2 M

_ = H (=]
TMU &S H/Unit JHE — H/Unit & TMUZF I/F AFQE JHSE

Head Unit TMU:

telematics unit
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http://www.aeris.com/index.php
http://www.aeris.com/index.php
http://www.atxg.com/

¥ I E A (Telematics)

Telecommunication + Infomatics (Information + Matrix)2| St 2, X}2F, atx, AEl
253H| oA Ols S0 Mskle 4 HolH MHAZ Ols&4 7|1 X8 7=
= §=0ot0] Xt=o| AtL) EHAX], AN, 2HEE ¢, & X MeHHO| HE, A Y
s= TUXA A2 XS,
Service Center + Contents + Carrier + Terminal
E
S Aoy HEH3 | GPS
A9Ys Billing
T i ice AFyY
- E-Mail 224 - NS % SIX AN Hot g5d
 Web Browsing - HEDIA, AN Ly
- MeEMuE - %ﬁg':mmsﬁu -
osp H L L
- Radio, CDP, DVD - A2, 2374 TS
- MP3, TV § - AIYTE 9 a3
; - CHYN 9 33 5
elem s
i .
- ZAuns, s e-Commerce - szmo 3 g4H Js
- EdY, AY 5 P —— (A W, 018 5) EE EJIII_JIa
- Banking - HAoE 32 8 Hal JIs
- Smart Card S [ |
oIl
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. Kb XFIT A8lA 0 o) Telematics -2

m AL 2 Al e ' ME|A KNS (Airbag A S)

OlH| & &) TbT: turn by turn navi.

08:30 08:30
My Eco MPG Q.1 mi <1007 [ Distance to Dest.
| [ — ) |
l l l I II[ l 50 Rewards (© Time to Dest.
Connected || .
00:00:00
Info | Preset | HD» | AST |TagSong Info | Preset | HD» = AST |TagSong
[PH[EE 2} H] [TbT 3} - 2C|2 Only]
/T L]
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Telematcs-3: TOYOTA Entune ( Apps)

biNg
Local POI Search (1600874 +)
- Xfelo] SHQINOR ZM Ths

®

iheartradio

SIS BtC| (Y-S = 7507l +)
- JfQletE =Y HHE NS

- Microsoft7} X|&5t= ZAHMH|A B Apps - - 23 ESjAM AE|I2|Y

Michael's World Goods

1420 5th Ave Ste 350, Nelsonville, CA 6.79 mi
Jason's Sports Store

411 1st Ave S, Nelsonville, CA 6.88mi |
Jennifer's Jewels

84 Yesler Way, Nelsonville, CA 6.88mi |
Tina's Thai

1400 1st Ave, Nelsonville, CA 6.99 mi
Maryam & AJ's Designs "
1101 4th Ave, Nelsonville, CA 7.65 mi

m movie
& M tickets.com

PURCHASE MOVIE TICKETS

Left: 40

Eye of the Sandman
9:00 pm, Monday, January 3rd, 2011 Child: 00 @ $00.00
Uptown Cineplex Senior: 00 @ $00.00
32 Elm Total: 02 @ $24.00
Email: michael@toyota...

Credit Card: Visa *********'2938 11/2014

Adult: 02 @ $24.00

biNg | m

Bing ] iheartradio

= OpenTable* E

OpenTable Pandora Saved Destinations

~EF O
-FHYAEY JE MS 8 oef 7|
- glAEE RO Jls

orr

@ gy OpenTable*

SEARCH RESULTS

The Ice Cream Joint 'y
543 Pittsburgh Way, Nelsonville, CA $SS§ 271 mi [—

Cobra Restaurant
2213 Eaglerock, Nelsonville, CA $8S  4.46mi

Salty Rock
400 Rivington Road, Nelsonville, CA $$8S  6.60 mi

Zebra Shack
50994 South Eaglerock, Nelsonville, CA ss s17mi [

MovieTickets.com ‘. :

Now Playing

WAAX 570 AM

WQRV 100.3 FM
Slash FM

Wood Newsradio 1300

104.3 MYfm Don't Be Afraid

OlE{ 4l 2}C| 2
- 7|3 HtY(Thumb /}]) 2 =#
- 500 £ 17| MH[A

% PANDORA

&' Stations (12)

Beatropolis

Jonathan Segel

Jeffrey Burr

Il Mondo

Cara Jones

@ Create Station @ Edit Stations
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Il. Xkts X IT ABIA : Digital gt&-1

r S \
o |DMB—T/H(’°)
Digital Bt 0| A= MPEG| & AFO|C}. =

MPEG2 H|C|Q9} 2|28 FZo|Ct. — (CMMB(3)

\§ J .
XM Radio [ Image/Sound

searching
Image info
DVB

MP3 SAT. TV MP4
DAB

DMB

VCD HDTV(MPEG4)
|

1993 19951 1998 2003 2005~

a4, a4, H.263 H.264
SHU= SHU= Hat, qy
1.5MBps S SHus, S 2007~
1S011172 (TS/PS) s, P MPEG21
100MBps cilo| Ef cilo| Ef
1S013818 1S014496 1S014496
Part10 Part10
\ y,
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Il =X T MUl A © DAB @O AlAE! —

Bluetooth

SNt L2
(AM/FM SIRIUS)

9K 3

Avrll Lavign
My Worla

" Don't Say You Love me..
1 co— v

List  Scon Copy Sound Ophon

SeIHn 2t
(Option)

R F ; S/Wheel
USB/AUX iPod Remocon
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http://nshopping.naver.com/price/detail.php?cat_id=00070000&nv_mid=149638

. XAtSXHIT Jl= @ s4014

» AQLEZES AU DB S04 AEIA =
- smartphone : Google A{H{ &
- AOPEE Daum MH|A: &
- NAVER 2010 S4ZAM MH[A EA|

T

X3 a2,

< SIRI,

(o - I
s I
o o e

. *45

7= >

» 28 HER A HAS Connectivity Xt/ M S £ Al St

T e Hi1
BMW 740i BMW 740i: Google™ Search® POl ZiA4 X| ¥
AUDI A8 AUDI A8: Google Earth LHHI & EXH Gl &(20114) iy L —
More-Natural S&01A! XA
MyFord One-Shot 241 H20{ 10,0007 =0 XIA(NUANCE)
Touch™ Ohe-Shot SAX| 2 J|s(28ct 23
SIRIUS HIOIE MHIAE S8z BEE JIs
MOTONAV MOTOROLA Portable Navigation
TNS00/TN700 | = AI2XI ADIEEE S0 24 HIO0IE MHQL S
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http://auto.naver.com/car/image.nhn?yearsId=14003

Il XAksXHIT Jl= 0148 D=

B MirrorLink

NokiaZ} =&t CCC(The Car Connectivity Consortium)Of| A
JHot BHFY CIHHO|AQF AFEFO| QIZEH|QIHE A|ARZHO|
OIE{HO|A0] CHst BEE T2 EZZ 'Terminal Mode'2

AIHE|UCHZE X2 ‘MirrorLink™ " 2 HEH ver. 1.1 2HE(12.(

S, .
USB / WLAN |
Connection |

* 7z 7|RE

* Bluetooth HFP or A2DP

e Universal Plug and Play(UPnP)

e Virtual Networking Computing(VNC)
» Real-Time Protocol(RTP) over UDP

Connected to l
- 2G/3G/TE - -
Smartphone ) 4 Automotive Head Unit A

o
<+

Services / Display
Applications

MIC /
Speaker

User
Input

Contents

y

A

[ MirrorLink Server : MirrorLink Client

MirrorLink 1.1 2 USB ethernet 7|HtS £ Wired 2AIO|L}
gt CHfot 7|=(WIFl, MHL, WIDD)E =gt 08

Teminal Mode

RTP & BT W C
Audio Display & User Input

LPnP
Application Discovery & Configuration

[Intemet Protocol

BT

ALdio
LUSE 2.0 Bluetoath

dr. 1virg scierice

K%
4J
=
e
L
all



., ks XHIT Jl= : 0l) 014 J1=

Bl NAV-Link
GM2| MyLink A|AEIO| Connected LHH| A O|M
&2 Mo MeE|of sfelols 7N g Yo
'c')'l-i-ok ’E\_?_Aﬂ 7C'|_9_ XIOHK

L "1 0O

Presentation L et
o NAV Link Application
NAV-Link Client Mcdule
NAV-Link

LCommunication EIRLET
Layer NAV-Link Server Module

Navigation Application

Apy on
Layer x
GUI Library TS
Smart phone
e MavCare Library
Iil:ral'y Layer Library Library Library Library Library

Map Management Library TMC GPS Gyro.

Operation
ystem ver

Vaice guidance data

NAV-Link Server b B
Map visualization data
i \

Phone and Headunit control
message

Bluetooth

Vehicle Information

Full featured On-Board
Navigation App.

cE=SS HEotX
Connectivitytfl & Its

NAV-Link Client

controls

Client App for visualization and

|
I

Wireless(Bluetooth or Wi-Fi)

Frames/Sec 5

H/UnitOlIAM Z X101 s

X1 App LHHIAIOI M 01l Sret

SSIA ADDS]tore PlayStoreiiM TI2=2E(22HA Ol
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Il. Xt=XHIT Jl= :© Car Audio 1
==
Nissan Infinity (*10.8)
ﬁ% tél' I'g Visteon- B E @
ASD+ANC
SSASH0 B= SUSZHI0
e,
HALPINE (P FU ITEB TE
Panasonu: TOYOTA fm\%;i
AXIAE + Cabin 238 H&
A8 AN™
H/F€ Echo Canceller 08~ lﬁ . &
ANC LLPINE
Panasonic
JHMAXE i BOSE
VESS ' 06~)

AudioPilot

ALPINE

Panasoni

- Honda Acura
TL(0609)

- Bens E-class (0805)

(H/F€ Echo
Canceller)

- Honda Acura
RL ‘08)

- Honda Accord [ ‘07)
- Honda Odyssey EX-L
- Honda Pilot ' 06)

- Toyota Crown(LH==)

- Honda Legend (' 06)

- Mazda3/6/MX-5/RX-

- Audi A3/4/7/8
- Benz SL/CL

A8 H8Y &D w - Nissan Infinity =N
y il AVC/ASL = ANC(Active Noise Cancellation) : 28X Zt
ASL (Auto Volume COI'ItI'Ol] = ASD(Active Sound Design) : A!L} ._7.‘_| 270
AVC Harman, £ X124, Pioneer.. AVC(Auto Volume Control) : £E¥& =&
AUDIO PILOT MOBIS - Wieps " ASL(Automatic Sound Leveliser) : £ =0& 28§
» VESS(Virtual Engine Sound System) : 7} &t EI S
» EHC(Engine Harmonic Cancellation) : Q%S X O
dl'llllﬂg scilerice Hpjetee



& NS Jl= (lEZ vs. IHE ASHH SA

T E HEE

Engine load, ?)
additional parameters
Engine ” ?

(Plane, train- o bus engine)

rpm

THAd

2
Sound i picked up by microphone

ANC
Model,2,3 l*or /Sunroof ‘
Feigs e Ll g @
- N N —
- —
Microphone  ASD Module

Amplifier Speaker

AT A
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Il. Xb=XHIT J|I= : BT(bluetooth) J|=

PBAP ( Phone Book Access Profile )
Client Device OIA1 Server Device 2] MRHS (| M2 E = UH Ol= PROFILE.
PSE - Phonebook Server Equipment : SHE
PCE - Phonebook Client Equipment : X=Xt H/U

Client Server

i s 2 ABC 3 DEF
4cH 5JKL  6MNO
TPORS BTUV 9 wxyz

L0 #

driving science oI lerEs



. "kSXHIT D= WiFi Jl&

Accesss Point J1 5 (242

MZ OE FUd HIEE &= JAUIEATIE & =+ A= HOIEZ WiFi zone 78
0|0 (2Hed J|Ss)

: Access Point& SO0 2449 FM S0 JENIES 14010 S

Access
Point
s

410
r
[

~
olr
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V. &= J|l= =& : Cloud MHIA

(1) F2tE ZFE (Cloud Computing)
- OIHY! J|4Hcloud)Q &= Elcomputing) 1=, Web 7|4t SW AMHIA
- OIY &o] SEIZIE| HIOIE MU0 =213 H&E
- AREHU SHE ST IDIE SO 5

(2) HTMLS J18t2] 2= MHIA
- HTMLS= & BT E ST St S MY, HUHI0IM 2t 1A

- HE|HXLE ZAl QOIS ¥ HEAA0INE A% Jbs
X

- 2IO¢2121 4I0IE JHa(caching) 71s : Internet &=/ 4ot 2tF XA

(3] N-Screen AM{HIA
- olUQ HHIXE CHst S| 201, CIHI0IAZIO] 0ISAl
SJI%t Jts  AHIXI SH2L0| HS0l= MHIAZ ZIg}
v Every where, Every time, Every Device

(4) Xt3 AS Jls
> KEZW IT EHE SIXIZ B4 AHHSI0] 0K AIH0I HUX F3
- X1, ADIEE, PCOIM M 38, Web DB

—_

Sowver

Storago 0S
/DV o
APt~

Cloud Computing

PC TABLET
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V.

oo
gl

= S&

V2| oH& A HIA

P VX MBlA

Driver warned if signal
violation is predicted

I

[ —

Signal about to
turn red for car

A

Messages to vehicle

Intersection
E quipment

o
o
o
S
=
<
<
>=
>

i
o
08

- High-Mounted Antennas: )
| GPS

DSRC
i
| Single DSRC

RTCM1001
RTCM1005

NovAtel OEM4 /
| OEMV Single Channel
|

Base Station at Surveyed Location

Vehicle Roof Mounted
GPS Antenna

| message containa |
3 RTCM messages: E

Correction Info
—>

——————————————————————————————————

i S
i |
L ‘ | -
i '
e PROCESSOR | |1
il | RS-232
!} DSRC !

L .

! @ NovAtel OEMV
Local RTCM

Improved Position qrection Enabled |
Single Channel S

Estimates

Rover: CICAS-V Vehicle

8 2.V21 )18 /X 28 AIAE”

CICAS-V: Cooperative Intersection Collision Avoidance System

for Violations

Signal
tController EN:EEGETENT
Security

« Communications

to Back Office

« SPaT Message

* Positioning Information
* Which Road?
* Which Lane?
* Where in Lane?

* Geographic Intersection
Design (GID)

+ Corrections to Positioning

* Map Data Message

18 3. CICAS-V AIAH! 0711 A
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V. &= Jlz= S&F : V2X MHIA (20| S &)

CY2010 Cv 2011 CY 2012 CY 2013 CY 2014 . . .

- @CV VI Guidelines HV: Heavy Vehicle
— CV V2V Safety : — LV: Light Vehicle
3 &| performance ‘*“““ it specications & DVI: Driver Vehicle
._'é’ o uirements | o Perf Testi Test Procedures "
] HV Retrofit Safety Device | ormance Testing | Interf
= -E lmgmhiﬁt b b |ﬂ Estimate HV NHTSA Agency nierrace

i Dp]rechvﬁr'l‘;esst Interuperggl i o Decision (HV)
Safety Pilot DV1 Criteria OWV LV Benefits
= 4 2011 ITS World Congress Assessment
[ Demo Post-Model
g | Pre-Model Deployment | Model Deployment Deployment
a NHTSA Agency
| Independent Evaluation of Testing Activities |0 Decision [LV)

Research Completed to Date
- DVI Needs Identification
« Performance Requirements
+ CV Interoperability Issues
Upcoming Research
- Prototype Truck Tractors
- Safety Pilot
-Driver Acceptance Clinics
» Model Deployment

NHTSA: National Highway Traffic Safety Admin'istration 0 D=2 NSE0HM
s

-/

O Va2v-& & BH Xl

> S -7 A SOIM V2V 7|Ete] OFH ofZalA(01M 28 U AIAH M5 B}
- V2V A|AH ZFRE KEFDF Aftermarket 2H| (ASD + HIA) 7t9| A5 T3t AHS

> A — MM XP2F 1A 6400 (ZF OEME 8CH) + ASD / HIA X}2F 3,000CH
> 7|E OH| F7t &5 - S4 A 4 2ot 7 HEQIT =& KMo 74 ASD: Aftermarket Safety Device
- OEM X}2f 8CHO|| Cist USDOTS| OBE 15 TQ HIA: Here | Am

driving science =Ty



SUTA QA+ IR AN

S s (Augmented Reality, AR)2 74t 514

(Virtual Reality)2| st 20f2 AKX SHZ0f| 7}A AFEO|LL
2 & 2doto] e 2dof EXst= ArEME
HO|=E St AFE T2 7| Eo|ct

1) 7t 2t Z2|7 3
2) /X[, WM 2 =2
3) Al overlay (K|S =& FHEH]

dr. 1virg scierice

K%

s
ra
il


http://ko.wikipedia.org/wiki/%EA%B0%80%EC%83%81_%ED%98%84%EC%8B%A4
http://ko.wikipedia.org/wiki/%EA%B0%80%EC%83%81_%ED%98%84%EC%8B%A4
http://ko.wikipedia.org/wiki/%EA%B0%80%EC%83%81_%ED%98%84%EC%8B%A4
http://ko.wikipedia.org/wiki/%EC%BB%B4%ED%93%A8%ED%84%B0_%EA%B7%B8%EB%9E%98%ED%94%BD
http://ko.wikipedia.org/wiki/%EC%BB%B4%ED%93%A8%ED%84%B0_%EA%B7%B8%EB%9E%98%ED%94%BD
http://ko.wikipedia.org/wiki/%EC%BB%B4%ED%93%A8%ED%84%B0_%EA%B7%B8%EB%9E%98%ED%94%BD

oL 0] R

. ADAS: advanced driver assistance system
. ACC: adaptive cruise control

. BT: bluetooth, LTE: long term evolution

. CMMB: china mobile multimedia broadcasting
. OMB: digital multimedia broadcasting

. DAB: digital audio broadcasting

. DEM: digital elevation model

. DSP: digital signal processing

. DVB: digital video broadcasting

. ECU : electronic control unit

. FOTA: firmware—over—the—air

. GPS: global positioning system

. LOWS: lane departure warning system

. LKS: lane keeping system

. MHL: mobile high—definition link

. MPEG: motion picture expert group

. NFC: near field communication

. PAS: parking assistance system

. SoC: system on chip

. Sl: system integration

. SNS: social networking system

. TPEG: transport protocol expert group

. USB: universal serial bus

. UX: user experience, POI: point of interest
. V2l vehicle to infrastructure

«  WIDI: wireless display( Intel brand)
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