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H 7|= - ADAS (HTh 2Hx} BX A|AH : Advanced Driver Assistance System)
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s & ue A
gsp | - Blind Spot Detection : AFZERICHZEA Radar,
- AFO|ED0[2{2| ARZER|CH &2 =X H2 HX LiDAR
. . . Radar,
LDW - Lane Departure Warning, Lane Keepmg Assistance Visi
LKA | - 9% XAIS HE Q10| X4 0|2 A] Z, S5 XM Q| | S220
LIDAR
- Around View Monitoring : XAt&FHDLIEH Y o
AVM . xl'ak 7<I:I:| 360° %:Ug.g TOp VIGWE %1}&!- X_”_CT;_ Vision
FCW | - Forward/Pedestrian Collision Warning Rgdar,
PCW | - Har X2 9l =t X5 2% % 31 oo,
LIDAR
AEp | - Advanced Emergency Braking : XS 712 Hl& X Radar,
- RHEol ot EMQt| H2[E AL Zla &8 Al 2XS | LIDAR
- Night Vision : OFZ+ A|OfF =& i,
NVl @0 ojojxi2 M, ofztolE FE AEe 24X Vision
DDD - Driver Drowsiness Detection \AISITSI’
L 2FAtel 32 MU NS UK, ES 4Y H2 -
sensor
TIA - Traffic Jam Assistance : & MK 22X K| $§Qar,
LIS M A RSS2 A R W K 2 A2 KA YA | S0
. . Sonar
- Remote Parking Assistance System . '
RPAS | . 3xxt el 4 AHs £% A GIDAR,
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Technology Level Autonomous
A
* Full-Autonomous
- HDA
. « TJA . ALCS
.« PAPS
Termi A
................................................................................................................ . i © Terminology %
. CACC \ + RoVAS —
o L . cFvBWS | <
+ CIWS : . Semi-Autonomous
i it ¢ C-FCW RN
CSWS . FvcMs N (Partly Under
.« LKAS - RBDPS ° Clcw . Development)
""""""""""" + """""""""""""""""""""""""""" + """"""""""" °
* FSRA i Cooperative
* LSF (Partly Under Development)
« ACC i
« ERBA o Cooperative & Stand Alone oz BE
. EVCWS - CDM 4 ----- (Under Development) e B5x
: Stand Alone ny B
. MALSO -+ LDWS i (Already Published) S
Standardization Level

»
L

S2%(Stand Alone) A|AH

B Z(Cooperative) A| A

EFY

ERBA : Extended Range Backing Assist

LSF : Low Speed Following

FSRA : Full Speed Range ACC

FVCWS : Forward Vehicle Collision Waming System
MALSO : Maneuvering Aid for Low Speed Operation
CSWS : Curve Speed Waming System

FVCMS : Forward Vehide Collision Mitigation System
PCMS : Pedestrian Collision Mitigation System

CIWS : Cooperative Intersection Waming System
CACC : Cooperative ACC

C-FVBWSS : Cooperative Forward Vehide Emergency
Brake Waming Systems

C-FCW : Cooperative FVCWS

C-LCW : Cooperative Lane Change Waming

RoVAS : Report on standardization for vehide
Automated driving systems

PAPS : Partially Automated Parking Systems
TJA : Traffic Jam Assist

HDA : Highway Driving Assistance

ALCS : Automated Lane Change Systems

v
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<l decent Trend

= XNEFE XS 7=
Connected vehicles solutions only

O DSRC does not currently work with

= 1988 @ ..... .’

. L]
o Sensor-based solutions only darhased smart (%) ; pedestrians, bicyclists, etc.
p o o £ontrél from Delphi First collision warning First automotive P
i O Cannot sufficiently mimic human senses ] m system from Delphi head-up displdy Pl o DSRC-based V2I might require
: . %} m from Delphi ; T ) .
0 Not cost-effective for mass market { significant infrastructure investment
adoption Ny 0 ‘ , , ,
P R k O V2V requires high market penetration
O Lack of adequate 360° mapping of - g ; LN
. X b d :Tlode. First pedestrian detection 360° Sensing D_."nver e N EEEE NS EEEEENEESE NS EEESEENEESEEESEESEEESEESEEESEESEsESEEGEsEEEEEEEEEEEel
: environment In urban grias nically system with full automatic Monitoring & Workload
O IOToL: T L L L4 braking from Delphi Manager '
) 2016

V2V &V2X

- \\ (cpd)
m @ P g R e e reeteeeeseeeaseseennenn Converged Solution ey
\\ > O Convergence will facilitate adequate mimicking of human senses

Full Autonomous Driving

O Convergence will reduce need for an expensive mix of sensors
and reduce the need for blanket V2| investment

O Convergence will provide the necessary level of functional
R é redundancy to ensure that the technology will work 100 percent :
i of the time 8



Cross
Traffic

: Alert
Emergency Braking

Adaptive : Pedestrian Detection
Cruise Contro Collision Avoidance

' Long-Range Radar
Il LiDAR

Camera

. Short-/Medium-Range Radar

I Ultrasound/Ultra-Short-Range Radar

Blind
Spot
Detection

Rear
Collision
Warning

* X[.2 : TEXAS Instruments “Making cars safer through technology innovation”
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» SEYH HIZAHY SO FTHEA QA MA HE siEt * NB : Narrow band

* UWB : Ultra wide band

Camera RADAR Night Vision Potential Market
] oo | st | raone | NS RO F N e | St | S
Autoliv . . . . . .
Continental . . . . . . . .
Bosch . . . . . . .
Delphi . . . . . .
Magna . . .
Valeo . . . .
Denso . . . . . .
Gentex .
Hella . .
TRW . . . .
Takata . . 14

LI
* ZX : Autoliv
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. . Data .
Manufactures Field of view Scanning Angul?r Operating Refresh Interface Operating voltagre / Enclo.sure Size
frequency resolution range Time Power consumption rating
2 layers : 110° 12.5Hz / 25Hz / 50.5H \ Ethernet, C 9~27V 164.5 x 93.2 x
B 0.125 200m - AN, IP 68
4 layers : 85 z RS232 (Average 8W) 88
IBEO LUX2010
FUSION SYSTEMS
i Ethernet, C
automotive ’ ~
g5° 12.5Hz / Zin / 50.5H 0.125° 90m ) AN, (AvgraZZVSW) P 63 164.58x893.2 X
R$232 S
IBEO LUX HD
‘ Wq
145° - 0.25° 150m  40/80 ms - 7W - 105 x 60 x
100 mm
Scala
Manufactures Field of view Scanning Angul'ar Operating Res.ponse Interface Operating voltag.e / Enclo.sure Size
frequency resolution range time Power consumption rating
25Hz/35Hz/ 0.167°/0.25°/ RS-232, RS-422 / E
2 D 1 1
SICK 190° 50Hz/75Hz/ 0.333°/05°/ Om..80m >10 ms thernet / USB 42\; V\f/ IP 67 6?( 1)(8555
' 100 Hz 0.667°/1° / CANbus
LMS511-10100
: - R 12.5 Hz 0.125°/0.25°/ RS-232 / Ethernet 9V ~27V/ 94 x 165
I— 110 ... 50 Hz 0.5° 0->m .. 250m ) / CANbus 8W P69 x 88

LD-MRS400001

12
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B DAR (3D)

Manufactures  Field of view Scanning Distance Channels Angul?r Points/sec Operating Interface Operating voltagfe/ Enclo'sure Size
frequency Accuracy resolution range Power consumption rating
m 360° - 16 - 300,000 100m - Low - 100 x 65
VLP-16
N 85.3
Velod ne 360° 10Hz <2cm 32 1.33° 700,000 100m Ethernet 932V / IP67 x 85.3
y 12W(12v) x 144.2
HDL-32E
203.2
> 360° 5-15 Hz <2cm 64 0.09° 1.3 million 120m Ethernet 15V (+/-1.5V) IP67 x 203.2
— x 260.2
HDL-64E
Manufactures  Field of view Scanning Laser Range Angul.:;lr Sensors Measurement Interface Operating voltag.e/ Enclo.sure Weight  Size
frequency Wavelength Accuracy resolution Range Power consumption rating
300 m
at 80% .
. Horizontal:360° 8 laser reflectivci)ty 3.5"dia
: o 905nm 0.1° /detector pairs, 1 Gbps 9-32 VDC meter
QUANERGY VertolcaI.Z? 10-30 Hz 1.5cm 3-axis Ethernet /20w IP69K 1lkg <3
(+37/-177) accelerometer 100m height
at 10% :
reflectivity 11
|y
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Manufactures Field of view

Mid-Range (100m) :

Long-Range (174m) :

DELPHI

Innovation for the Real World

Delphi RSDS

Scanning
frequency

76.5 GHz

24 GHz

Mid Range/

Long Range Target

60m/174m 64

70m -

Accuracy Range/ Update Rate

- 50 (Closing) to

Operating voltage /
Power consumption

8v-16v,
24v <1 min
<12w

8v-16v,
24v <1 min,
7w

Distance /

Manufactures
Accuracy

24.05..24.25

(ontinental»

0.25...200 m
0.25mor
1.5%@>1 m

3%

1..50m
0.20 m for point
targets

Azimuth angle
augmentation

-20°...+20° up to
-75°..475°

-8.5°...+8.5° far
field, -28°...+28°
close-up range

Mains power supply
/ Power consumption

Elevation angle

. measurement
augmentation

+9.0V...16 V DC
/app.4.5W

-6°...+6° for -6 dB

points ...+146 km/h

+8.0V..27V

4.3° at 6 dBm

...+265 km/h 7Wat14VvDC/7W

Interface

2xCAN 1, 2 (car,

private)

- high-speed 500

mass Size
173.7 x
90.2 x
2758 49
(mm)
380g -
Dimensions
(W x Hx D)

155 * 131.5 * 26

Manufactures

ra
;
, LRR3  76..77 GHz
' 76..77 GHz

Uptol60m

©&BOSCH

Up to 100 m

Relative speed
Accuracy

-75 ..+60 m/s 30° (-6 dB)

+0.12 m/s

5°(-6 dB)

45°

150 °

Cycle time (incl.
connector auto diagnosis)

Max. number of

Visi Modulati .
ision range odulation | . ied o

Typically
80 ms

kbit/s
1xCAN1
- high-speed 500 120 * 90 * 46
kbit/s
Dimensions Power

(HxW x D) consumption

77 x74

X 58 (mm) typically 4 W
60 x 70

x 30 (mm)
60 x 70 ‘|_4

x 30 (mm)
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Distance range Resolution Viewing
. . . Accuracy Power Supply
Distance for light imager . angle Response . .
Manufactures . . distance R . / power Interface Dimensions
range spot(recogniti horizontal/ . horizontal/ time .
. measuring . consumption
on) vertical vertical
' y +10m for
N /&/‘ 4 . 1 x CAN
. = .em Upto 752pixel / r<150m, o o . 95.1x44.8 x
@nlmenlal &, - (focus range)  500/600m 480pixel £50m for 2> /%0 80ms 2.0Wtyp max:g.”m 200 g6 5
Multi-Function r>150m it/s
Camera
“k"’ - 20 - 30cm
“ 60 - - - - - - -
<& m (20 - 30m)
Stereo Camera
Suggested lens . Image area . . . .
Manufactures FOV over VGA Imager Type No. of Pixels (mm?) Pixel size (um) Video out Frame Rate (fps) Dynamic Range Oper. Temp
S 7//4
~
OB ILEYVE
60db linear,
38¢ CMOS 752 %480 4.51%2.88 6.0%6.0 10bit digital 60 100db, non-  -45~+852C
linear

15
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* Source

- Youtube

3
3D - LiDAR :  AVM
(Velodyne) §  (Around View
- Monitoring)
2D - LiDAR Radar

(IBEO-Scala)

* Source . Automotive. RADARS., Robots.in. Search
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Camera | pADAR | RADAR | LPAR
ég}lal ++ + +++ +++
éxc-ly_ll-E ++ + + +++
HYHd ++ +++ s +
s + + ++ +++
* EX: FEJHIE TEAEQMEIH
FUSION

= o O ) S S S

Continental SRL-CAM

Delphi RACam

o
«@® u
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SN

Ofm

ZL M2 ERHS Bolso] dsehy & HIBEZA A MM el & EEFNESE |

Gontinental SRL-GAM DelphifRAGam|

2J0|CH= AIA|Zt 70 R X[zt R f|o|E= At FHjEHs Xj2E R

Mzl 2 72l e Mzl o 42| oo e
HEE=S = HEE3E =
LiDAR + Camera RADAR + Camera
v
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Forward Looking Radar

RACam
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Collision Avoidance With Vehicles
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Al eonnected vehicle
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N eonnected vehicle

= V2X

X EX] : Strateqy Analysis / O/ 0/X] - Google

e

- CIEXE UE e B2 . ABE DAZIS CoARNS TR

< A2 X

V2N (RZ-HIEH 7 34) V2P (X2} 7 S4)
@ Skm T 2E ¥ Mt B2 E XL 2R}
1

V2l (KpE-Ql=at 2t 4 o
SMO = LIRS MBS

21



| 8523

LiDAR(Velodyne-16) / INS

852385

852380

852375

852370

852365|

852360

852355|

852350

852345

852340

852335

852330

852325

852320

852315

852310

852305|

852300
363235

363240

363245

363250 363255

363260 363265

363270 363275 363280 363285

363290

363295

363300 363305

363310

363315

3633

(R B AR

™A GRS 2f
LDARE 0|25t
OfE Hat

o
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UBER

Ol BA| MH|A SE

2% 39 MHlA 5%

HRIg=E

RhiEer
nfe¥’

Sw+34

SR A
AE|
20004

23

* Source : ZL1YH & Chosun.com, ‘OF0|Z} AIL'S] ZEF2 0/8)2 7| X} 2016.04.09
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5%
i |
ﬂ Q)

o
by 0} L) F5| X125 5%
3 AFBEIX| 052 1 FEkFEH F:A}

70%

0= L A Xt 70%,
ot U EA Ol

7IMI01Z (Car Sharing) MIA| A HE

7H4101Z (Car Sharing) AFH0]| IO E= MK X

Solution

.................................... o|2XI== A|AE
[ol&xt=] (A&t ] £ QE} FHQF X FX MOUN|Z
12002 &H Y 2HXSHA 22 Xt3F
GM O, ZEM o & Xl 2|Z=E0f| 5AE 2 FAt
xig7e 2ol ZUA YEYD 25 75
2300+ 10 =Y CHela 2008 H R E FtM O MH|A IR 2
& ™ MA 3070 =0 2[) 1008HH
REA| ZEM 013 MH[A 'E2FO|ELIR' 2 H
BMW QXIS 3|9 450, sputy| 0|2 AlS
20134 20204 20134 2020 e o
4
* Source : A| & ZEALZIEF LYH| A E 2[A] X (Navigant Research) * Source : =M Y2 & Chosun.com, ‘OF0|Z} AILY'S] ZEf2 0/8]2 Z|Af 2016.04.09
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ASALZH'E Hsk

29UN - 71

= XFSKE2A70] Ciet HIEO| ‘AbXIEh= 2

_—EASY (B TAXK-.

Brazil

SOCAR
KOREA
e — Vs 3 green car
autolib’ 29
KOREA

FRANCE

i i 3 e <zm
\ 1 213 A .
\ . ! , Py ot i3

E ZIPCar United States KakaoTaxi i < ol N i . S

of America ! ¥ ¥ 5 IRy
() T 4 e ) SOHJOA m

B EE . 7 KOREA = i :_—_ZIO

FRANCE . L ;

- N /4 . ’ 7 Y ‘ =
i

Malaysia

25
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@ Confimed boarding passengers ’ ‘ @ Stop at the spedfied position of B site

@ Send a boarding signal to GSS | @ Start the video after receiving a video play
3 Departure after receiving a departure signal from GSS signal from GSS

@ Start the video after receiving docent video play signal from GSS 3 Departure after the video ends

EXPO 2017

Future Energy |
Astana Kazakhstan 5.

. 4 Wireless Communication  fes+=s» : e

@ Stop at the spedfied position of C site
@ Start the video after receiving a video play

signal from GSS
@ Stop at the spedfied position of E site @ Stop at the spedfied position of D site ® D'geparture after the video ends
@ Departure to A site after checking for (2 Start the video after receiving a video play
passengers getting off and receiving a signal from GSS
departure signal from GSS 3 Departure after the video ends
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-HE XY RETS
- 5.5kW

- 14"

- C23 (RE T721 4)

- 840kg (MAX.)

- 10kph

™ T o7 opxeppopaz AP W
e Drive | - FIRFSAEF - EXPO 2017
JE-cnco ey Motor | olo = Future Energy

Astana Kazakhstan
ST

[

- o 12A17F (BEAIZE : 9 6AIZh

- DC 72V battery * 2ea
- DC 12V battery * 2ea

RF-
modem | Ethernet

Ethernet Main usse

[ S V

Magnetic
Sensor

- LiDAR *1ea

- Camera *1ea

- Magnetic sensor * 1ea
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" FRANCE !
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UPPER

(PC/ HSHEER])

2E N
28A T
EPS
[E32))
k] gyola | U7
42 2E =2to|H
TE
TE 2H DE C2to|H

MCU

: UMS-MR100-32D

2017 =A A FEREREA FAAE F oW
[FHEFgA A F7 12T

=3,
-HE XY, SR TE
75 Hel N
5% |- Differential gear
-LxWxH (mm): 1,600 x 1,160 x 550
APO|=
(Rl : 110mm / =74 : 1,040mm)
Hyjola |-&eCiA=3
MABM |- 52 A2 @ F)
2 E0|0] |- 13 Inch (175/60R13)
- 3kwE AC ZE * 1EA
T5 2E |- |02 EE  3000pm(rate), 6000rpmipeak)
- E3 : 955Nm(rate), 45Nm(peak)
- S RHE 12ch
HAZT |- 24GHz SFI Y
- 2872|600 m
Hillsks |- MAX 100 kg
Zcl = |- MAX 40 kph
SBAZE |- 2F3AIZH BTAIZE:3AIZh
- MCU : UMS-MR100-32D
Z=1Z |- Communication interface
HEEY - Serial : RS232, R$485

- CAN / DIO / Encoder Input




o® u
L

=%, 75 Sl

ME, B8 IY /48 SYTS

Hot
el
El

7

TSEE - 600W& BLDC Motor *4ea
A= -LxWxH (mm): 1,700 x 1,250 x 650
(X|&22 : 130mm / =71 : 1,070mm)
MATHM - 7Y A (™, 7)), 300mm
& El0]o] - 225/40R18
=ejjo|a - 023 (7Y, ©71 A)
Hxfsts - 200kg O] 2t
Zoh = - 15kph
28AIT - OF 1A[ZH (BTAIZH: oF 2A|Zh
- 2| & 0]2(36.0V, 35Ah with 70A BMS)
- A1&/Z|CHHF : 70A / 120A (<5sec.)
— - =% : 700cycle@(0.2C Charge / 2C Discharge)

37| : L300*W245*H78 mm (EHAF X 2))
£H :9.5Kg
Q¥ ;. &0|& CNC Ot =C}Oo| &
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llest Platform

Base Platform
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