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Driver Assistance System)O| Zf&FEl Xt2F0| SiXff 4 82tk[0f E2| E5k[1 US

INTERNATIONAL.

You are driving whenever these driver support features
are engaged - even if your feet are off the pedals and

What does the you are not steering
human in the
dh':",‘:’tisggi You must constantly supervise these support features; When the feature
. you must steer, brake or accelerate as needed to requests,
maintain safety you must drive
These are driver support features
These features These features These features
are limited provide provide
What do these to providing steering steering

OR brake/
acceleration
support to
the driver

AND brake/
acceleration
support to
the driver

warnings and
momentary
assistance

features do?

*automatic +lane centering +lane centering «traffic jam

emergency OR ) chauffeur
braking

Example : +adaptive cruise | *adaptive cruise

Features | [RMMLIA control control at the

RNy same time
+lane departure
warning

SAE J3016™LEVELS OF DRIVING AUTOMATION

SE
LEVEL O

You are not driving when these automated driving
features are engaged - even if you are seated in

These are automated driving features

These features can drive the vehicle
under limited conditions and will
not operate unless all required
conditions are met

-ADAS F82 7|

a
g FCW/(Forward Collision Warning)

“the driver's seat”

These automated driving features
will not require you to take
over driving

This feature
can drive the
vehicle under
all conditions

slocal driverless | *same as
taxi level 4,
< pedals/ but feature
steering can drive
everywhere
inall
conditions

wheel may or
may not be
installed
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tobrake City Safety

%
nol
-10% statistically
significant
-20%
-30%
-40%

@ All rear-end strikes
@ Rear-end strikes with injuries
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Car-to-Car Rear stationary

The CCRs scenario is a combination of speed and overlap with Skm/h incremental steps
in speed and 25% in overlap within the ranges as shown in the tables below.

B =X| E}F2l AEB AE (EuroNCAP CCRs)

10 - 50 km/h 0 km/h n
30 - 80 km/h -50% -75% 100% +75% +50%
Figure 8-1: CCRs scenario T conterting” AT ot A conaert
AEB + FCW combined i
- AEB only FCW only
AEB FCW
. 10-50 kimvh 30-80 km/h 10-80 km'h 30-80 km/h
AEB CCRs -50%-50% -50%-50% -50%-50% -50%-50%
Prediction Impact speed range [km/h] Accepted range [km/h]
Green 0< Vimpact < 5 0 < Vimpact < 7
Yellow 5< Vimpact < 15 3 = Vimpact < 17
Ol"dngc 15 S Vlmpac[ < 30 13 S Vlmpac! < 32
Brown 30 < Vimpact <40 28 < Vimpact < 42
Red 40 < Vimpact excluded
Traffic Accident Analysis 14
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D:\KJH\AEB TEST DATA\2. K7\CCRs_100%_60kph_0002.dxd

[TTC Data]
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- 2,000000

10000138

2T | AnglePitch ()

5068 O
50 68 | 42 97

AT [ TVSpeed (km/h) ST | AngleRoll ()
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Speed

(km/h) =% 2019 A 2020 K7 2018 G80 2021 Benz E220D 2017
10 Avoid Avoid Avoid Avoid Avoid
20 Avoid Avoid Avoid Avoid Avoid
25 Avoid Avoid Avoid Avoid Avoid
30 Avoid Avoid Avoid Avoid Avoid
35 Avoid Avoid Avoid Avoid Avoid
40 Avoid Avoid Avoid Avoid Avoid
45 - Avoid Avoid Avoid Avoid
50 Collision Avoid Avoid Avoid Avoid
55 Avoid - Avoid Avoid
60 Avoid Collision Avoid Avoid
65 Avoid Avoid Avoid
70 Collision Collision Avoid
> Collision
Traffi : : YrgorsE
raffic Accident Analysis 19 Q TR TN T Y




| |
ﬁ(prﬁﬁg WMEFH 2019 i RHE 2018 i REHE 2021 0}o| 21l 2021 Tesla Model3 2020
i
10 Avoid : Avoid i Avoid Avoid Avoid
20 Avoid : Avoid i Avoid Avoid Avoid
25 Avoid : Avoid ! Avoid Avoid Avoid
30 Avoid : Avoid ! Avoid Avoid Avoid
35 Avoid | Avoid ! Avoid Avoid Avoid
40 Avoid : Avoid ! Avoid Avoid Avoid
45 Avoid I ____C_ol_li_si_o_n____i Avoid Avoid Avoid
50 Avoid Avoid Avoid Avoid
55 - T == Avoid Avoid Avoid
60 Avoid Avoid Avoid Avoid
65 Collision Avoid Avoid Avoid
70 Collision Avoid Collision
75 Collision
Traffic Accident Analysis 20 Q s AncIngl




Collsion Aisk level | o o

H Visi

) Audible Warnmgr

Vehicle Deceleration [g]

4
+ -1.0g

'1*' Waning ' 2% Waming —_

>

ble Warning r

>

(MAX Operation)

Partia
Partial braking
- -0.2g ! /————J
Prefill Engine Drag Control(ESC)

= - 0.05g —la e D
i — 2 + R

Hold Control(ESC)

Time

2.0sec 1.3sec 0.8sec

~2.5sec ~1.7sec ~1.0sec X The time & braking deceleration are

reference values

Time to Collision, TTC(sec) = & CH H 2|/ & CH = =
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S TTC (FCW — Partial braking — Full braking)
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@ | °
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. . . . . . N . . . . . . . . |
L o _“ § L o 10 15 20 25 30 35 [y 50 55 60
Rolative Spoed (km/h) Relative Speed (km/h)
5 Partial Braking e Pariial Braking
m Iy
=§} Eaf
o 0
10 n 30 40 60 ™ 10 15 20 25 30 35 40 50 55 60
Relative Speed (kimih) Relative Speed (kmih)
s Full Brainkg . Full Brainkg
32 zal
rr o
= — o Eip . L
P S g
" " . L . J . . L . . . . . |
10 n 0 &0 7o 10 15 20 25 30 35 40 50 55 60
Relative Spoed (kmvh) Relative Speed (km/h)
- 27X 2020 - - K7 2018 -
s Forward Colision Warnig . Forward Colision Warnig 3 Forward Colision Wamig o a—s
72 g2t g2
H H s
© Py o
E, Eaf =1
0 o
10 15 ) 25 30 35 4 45 0 2 30 50 60 0 10 0 0 ) 0
Relative Speed (kmih) Relative Speed (km/h) Relative Speed (km/h)
. Partial Braking . Partial Braking s Partial Braking
s g 3
= o H 2 .
g Partial X g s Partial X
s 1 1
0 0
10 15 2 - 30 40 45 10 20 30 50 60 70 10 n 30 50 &0 0
Relative Speed (km/h) Relative Speed (km/h) Relative Speed (kmih)
5 Full Brainkg . Full Brainkg 5 Full Brainkg
T2k 20 T
B H g
o Q o
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0 L L L L ’
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i
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TIC (sec)

Forward Colision Warnig

TTC (sec)

Forward Colision Warnig

50% H|u

TTC (sec)

TIC (sec)

*
*
25 30 35 40 45
Relative Speed (km/h)
Partial Braking
#*
25 30 35 40 45
Relative Speed (km/h)
Full Brainkg
* *
25 30 35 40 45

Relative Speed (km/h)

-34H 2020 -

TIC (sec)

2 30 35

Relative Speed (kmih)

Partial Braking

Partial X

TTC (seq)

25 30 35
Relative Speed (kmi/h)

Full Brainkg

*

2 30 35
Relative Speed (km/h)

A3l E 2018 -

TTG (sec)

Forward Colision Warnig

TIC (soc)

Forward Colisio

TIC (soc)

35 0 45
Relative Speed (kmih)

Partial Braking

TTC (soc)

35 40 45
Relative Speed (kmih)

Full Brainkg

*

TTC (sec)

35 40 45

Relative Speed (km/h)

Partial Braking

TTC (sec)

35 40 45
Relative Speed (km/h)

Full Brainkg

*

35 40 45
Relative Speed (km/h)

- REIE 2021 -

kL] 40 45
Relative Speed (kmih)

- K7 2018 -

TIC (sec)

Forward Colision Warnig

TTC (sec)

35 40 45
Relative Speed (km/h)

Partial Braking

Partial X

TTC (sec)

3% 40 45
Relative Speed (km/h)

Full Brainkg

*

35 40 45
Relative Speed (km/h)

- H &2t model3 2020 -
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135S 2| (AEB) XS

B AEB &S SHA| &% M
1. EuroNCAP 7| & = X1} (50 % O] 2 Vehicle - —
oA (%) FCW AEB
JK 2019 40 A
T = 23% 2020 40 A
K7 2018 40 A X
GS0 2021 25 A A
#l X E220D 2017 35 A A
MELH 2019 35 O X
(‘ - AHE 2018 40 X X
( ™ = R E 2021 35 A A
= = ofo| 245 2021 25 A X
0}0] 245, CCRs 40% E"EEZ}OZA: o8 20 X X
LHHE 7= =ut Al AEB 22T BF E£ 0[HE 758 =8
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PreScan2 €29t AEB A|E2jjo| M 22X 7|2t &l

B AEB A =g|0|4 2X]

« O[Tt M9 Fhufat MA Zho| M BN 7

= =Xt AEB &5 AlEA 2™ HO|H HE

Ego Vehicle
? (reaweate | (L veioery ] | B
’ & Vel Target range X, Y _ & Vel.

| Sensor I | Sensor |
| fusion [ fusion
| |

I| aesrmc | I'| aesrrc |
I Test Data True I Test Data

— ‘s = —

P0GR 0 7.0 KANAK HA/ S i OIY BHTDO 1o RE aORAS

E .

e e " R Relative Relative

T Az Velocity A Velocity

+, =% False

£ - = - = 1<Yaw rate > Lol |
2 &E : i

y
L Bend road Straight road
Ll

segment segment

I FCW Flag I I Partial Flag I I Full Flag I

- MATLAB Simulink 7| 22| AEB Z %] - E e
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PreScan AEB Al =2{|0]H 2X] 7||{&

W 7H glojct MM 72

= 4 O|CF MA Q| {X[, ZH H2| U FOV(Field of View) &7

Pasitioning  Basic  Anfenna System  Targets & Medium ORM Assignment  Drift & Noise

Location Overview L
Xl VIm: Zm: 3
Long Range: 174 meters y o Sk L L
4 D tientation
FOV: +/‘10 deqrees ,/ ~ gank([éeg]l Tilt [deal:  Heading [deg]: L
A

Update Rate: 50 milliseconds
Range Rate: -100 to +25m/s

0.02 00 0.0 N

5/ \
% | Parent bounding hox dimensions a0l
) J Length [m]: 5210 ©
y > Width [m]: 2,040 ) y x
> Height [rm]: 1,440 © 0|

Positioning  Basic  Antenna Systern  Targets & Medium ORM Assignment  Drift & Noise
Scan Pattern

4 Line gcan direction | Left to Right / Top to Bottorn ~
Mid Range: 60 meters il )
Scan parameters w0 4 /
FOV: +/-4s degree§ A Beam center line orientation {azimuth) [deg] r'/
Update Rate: 50 milliseconds # Positons I= fom [ @5E ot [ &E: @ Horizontsl scan T
Range Rate: '100 tO +25m/5 Beam center line orientation {elevation} [deg] O Verlical scan -
# Positions 1z from -22bs| to 2250
Total # positions 1 \\\/ /
. Sweep rate [Hz] 20 i il
- Del phl RADAR Resulting scan frequency per beam [Hz] 20 73 4"3 _,'U = 7,',_‘ ' ,',_' ),_‘ : "
ESR(Electronically Scanning RADAR) Beam saecilc Sefings + Delecied bjects
Bearn range [m] 174,001~ Bearn ae [deg] 20.000/= #  Most Important Object
Beam 44 [deg] 30,000/ # FCW phase

Partial braking phase
Full braking phase
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PreScan= 2%t AEB A|E2{|0|]M 2&] 7} &l

H 7t ZHH 2F MIA] 24 (2leid yolova 215 £8)

= ZHH|2F OO K| oMl XtEF d= 8 ?IX BE =

YOLOv4

Ebn
VehicieDetection Y OLOvE
¢ e
Vehicle Detocton YOLOWE -~
Video
Final detections
Vehicke Anredation | Video Viewer

Class probability map

i
X [m]: Y [m]: Z[m]: )
2,000/% 0,000/% 1,320

OQrientation

Bank [degl: Tilt [deg): Heading [degl:
0.0 0.0 0.0}

Wiew Settings

[ Stereo Yision
Baseline [m] 0, 2000

[MIO] x =5.54,y=0.13

Parent bounding box dimensions

Length [m] 5210 @
Width [rn]: 2.040 ®)
Height [m]: 1.440 ©
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PreScanS &H£5t

=0
> TIS2_range [m]
(1} P RangoX_camara Range B Camodra_Range
RangeX_camera range_hat o »
i
@—P RangeY_camara Rangadol Camera_Rangedot
RangeY _camera ‘
e £
X*2+ 2 | fen range_hat I_:—,,?\\_._
rangedol_hat He—]
| Radar_Rangedaot
@ Range_Radar -
Range Radar Linear Kalman Filter
4 Rangedot_Radar @
Rangedot_Radar TIS2_rangedot [m/s]
150 LRR Radar & Camera 150 MRR Radar & Camera
T - — — — Radar only E — — —Radar only
‘E‘ 120 Camera only 3 120 F Camera only
c Sensor fusion c Sensor fusion
£ 90 S a0t
@ 7]
5 —
@ 60 E 60 L
= =
46 =}
E 30 % 30
0 I 0 I 1 1 I
8 9 0 3 4 5 6 7 8 9

Time(sec)
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PreScan= £t23t AEB A|E3|0|M 2Z! 7}

B AEB %135 A| =2 0| M (azx 20201 4))

= 50 km/h, 22{0|3 %|CH &3 150 bar, 22 M= 30 %, |

offt
of>
w
S
S
5

NFS AEB Simulation
*Engine Speed ==y rVehicle Speed ===

800rpm 52 km/h

Brake r Throttie

0 bar 1%

*AEB Operating Sequence ==

- - - sec

- - - sec

#+ Detected objects

+  Most Important Object

# FCW phase

() Partial braking phase
' @ Full braking phase
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PreScan

H AEB 23 A|=2{|0|M Z1} H| W (O 20204 4))

50 km/h (Avoid) 70 km/h (Collision)

TTC
20 20 TTC
—(— i I 1] i |
—Test i I —— Test | I
.15 Simulation | | — 15 [-|=— Simulation | |
B — - ~FCcw | I © — — -FCW | 1
2 4oLl -parta I ! 2 4o ||~ — - Partial | I !
o — — —Full | } o —— ~Full | !
E | | E _|l==- Collision | !
| | 5k | !
i -__‘_‘““““—~—-—————_+____i
0 1 L T i
3 -3 -2 -1 o 1 2 3
Time (sec) Time (sec)
Speed Speed
80 1 1 \ I 80 o
= I I i
80 | ! I Zeol I
= l ! = |
o 40 I I i o 40 I
3 I I i g |
[=N . | | 1 o
20 ! !
7] | | i o 20 [
0 ‘ . | L o | o . ‘ | .
-3 -2 -1 o 1 2 3 -3 -2 -1 o 1 2 3
Time (sec) Time (sec)
Acceleration Acceleration
a« 57 i I ! o 57 I i
@ | 1 ! 2 1 |
E o ! E o
5 Sy 5 I I
g ° | N s ® I |
o | ! @ ! |
© 10 - f 1 o T 10 - | |
3 I : 5 g ! I
<< 4 5 I i < _ 15 | | |
3 0 3 -2 El 0 1
Time (sec) Time (sec)

Sequence

m m
Sequence
TTC(seq | Distance(m) | Ticser) | Distancem) | TTC(eq | istance(m) | Trcisee) | Distancem)

2.29 32.2 231 321 2.65 52.0 2.63 51.3

m 1.30 18.1 1.30 18.1 m 1.48 28.8 1.47 28.6
0.93 11.6 0.93 11.3 “ 0.94 16.4 0.93 16.0
3
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PreScans & 235t AEB A|E20|M 22X 7|

H AEB 23 A|=2{|0|M Z1} H| W (O 20204 4))

Stop distance / Collision speed o
(km/h) eviation
I
n Avoid 1.2 m 1.3 m 0.1 m
n Avoid 1.5 m 1.5 m 0.0 m
n Avoid 2.5 m 2.2 m 0.3 m
n Avoid 2.8 m 29 m 0.1 m
n Avoid 2.3 m 24 m 0.2 m
n Avoid 1.6 m 1.4 m 0.2 m
Collision 12.7 km/h 11.7 km/h 1.0 km/h
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Xt Al Ed|0[E 7|22] AEB Al =E]|0] M

Bl CDS(Compact Driving Simulator)

28 X Al=201H A%

= AMX EE
» 2M™X} ZEOM AEB A|E20|M s
= K2 AIZYO|H oM T2 B2 2HF(EH, IEEE §) 7 Jts

; : - Yo
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Xt Al Ed|0[E 7|22] AEB Al =E]|0] M

Bl AEB A|EEj|0|F 2% HE

= MATLAB Simulink 7|t 2 J& =l AEB 2& H&
= MATLAB APIE &-&510] Atz A|Z2||0|Ef =12 SCANeR studiolt A&

Visual 1
Module

Visual PC1

Visual 2
Module
WVisual PC2

“ ] - . ‘ I ‘u-—'-\ : — = e : -: j| Iy E - | IOy
Visual PC3 o r 1l =S [ fal g I | = - e D —p—r—
: £l S Output Interface Data
utton I = :'L.., —on — . N -
antrolPal : > = = [ =
> s 1 ] =1 - .
ensor odule c I e =y =t :
. N A 1 1 -~ B
e " '
: I .-.: |
: =h t
N I =
1 -ﬁ: -
T 1 -H'
D 1 &
0 1 i
p ! =
! =1
I =
1 =
I ] ]
] gy}
1
1 -
= -
-
Ego-Vehicle’s Camera

Input Interface Data
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Xt Al Ed|0[E 7|22] AEB Al =E]|0] M

B AEB A7 AU 7|5 28 A2H 7

Autonomous Autonomous Autonomous
Mode Lateral Longitudinal

o \
Al 2 ]]/5\

@ PN
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Xt Al Ed|0[E 7|22] AEB Al =E]|0] M

Fell A|LI2| A3 E 2021E A, 50 km/h)

Partial braking phase
@ Full braking phase

AEB Operating Sequence
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AEB A|=2]|0] M 28 Al1

M EDR H|0|E &4

= O}O|R@HY 5= AFD BHA| 129 km/hE ACC Zts AEJOA ML T = =5

At O|™ X} & 1(-5 ~ 0 sec)

IR UUH NS X | KHSA O Ho|
[kl?_f‘ II%[:Ih?E °.!’.‘[_| §J’;.J4‘— bl éi[%;é]E e 7I$H[":i]i"55‘4%.‘ OrAE [E %]C‘I o> Ilgrgj’liﬁﬁil—‘f— (:BS] *4%01;& Q;tjl [ESE! NE0s Eﬁﬂi Z.;E
SEC. rpm. ar. on/or egree.
P - [on/off] [on/off/engaged] 9
. RAL Y2 Ho|E E= ESC O|E
50 129 10000 TR U g & OFF OFF (ESC 2#%| on) 0
_ RE6IT| 2 oo|E £ ESC 0|2t
45 129 10000 TIREHT] SE 0 0.0 OFF OFF (ESC 29%] on) 0
_ RALH Y2 Hojg E= ESC O|E
40 129 10000 T|HEHE| U L 0.0 OFF QFF (ESC 28%| on) 0
REOIT| Y2 Ho|E £ ESC O|%E
-5 129 10000 TIRET] oE 0 0.0 OFF OFF (ESC 29%] on) 0
FEOIT| U2 HojE £ ESC O|ZE
—30 123 oL TIHEE| L 00 OFF OFF (ESC 294%| on) 0
REOIT| P2 Ho|E £ ESC 0J2§
-25 129 10000 TIREHT] SE 0 0.0 OFF OFF (ESC 29%] on) 0
FE6IT| Y2 HojE £ ESC O|ZE
=0 129 10000 T|HEHE| U 0 0.0 OFF OFF (ESC 28%| on) 0
REGIT| Y Ho|E B ESC 0J2§
-15 129 10000 TIREIT| g 0 0.0 OFF OFF (ESC 29%] on) 0
FEOT) W2 H0jE £ ESCO|HE
-1.0 129 10000 TIHET U 0 00 OFF OFF (ESC 2% on) 0
FHEOE| HE ojE £
-0.5 129 10000 XIS 28 o 0.0 A2t 2101 e TA AD(E 38X HEF ADlE ARX HER Ante 38X He g ADIE SR X HEF A0tE 32x HEF
(sec) 1o H== 2N (29| Hef) 3 &%) (&= o) (2= Aef) (@3y3e)
REOHE| 32 dolg £
0.0 129 10000 X|Riex| 28 0 0.0
=50 1] on 133 Km/h HoE Alay BY
-45 0 on 123 Kmih HoE Mag By
-20 o on 133 Km/n HoiE Nawua
-35 o on 133 Km/h HoE NAY 38
=30 ) on 133 Km/h o8 A2t BY
-25 o on 133 Km/h M5 Mot By
-20 ] on 133 Km/h Hoig AlLT EY
-15 0 on 133 Km/n HoiE Maw B
-10 o on 133 Km/h Hoig AlAE EY
-05 ] on 133 Km/h o A2t BY
oo 1] on 133 Km/h HoiE ANAY 38
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AEB A|=2{ 0]

M EDR Cl|O|E| &4

At O| ™ KpzF HE 3 (-5 ~ 0 sec)

af 0.9
AEB 7|5 ™4t
1X} A5 9 AEB 7|5

I3 X

A2t HY FEYI EE Y YT 2R Y HEYT 22 At HY EEYT 2E HY BEYTEE HY SEYT 2E
(sec) (7l HE (33 o) (myge (sec), (715 JEd). (3 e, (nEE=),
=50 on DR S AR O RE LR oSl Hy =25 on D3 S ALANE D RE UE Ol Hy
=48 on DR S AR O RE LR oSl Hy =24 on O3 S ARG DE RE UE Ol Hy
-4.B on G2 AN D EE LR Ol oy =23 on DI f A28 DE MR T Ojgll 4
=47 on DR S AR O RE LR oSl Hy =22 on O3 S ALAN DE RE UE Ol Hy
=46 on QRS AR O RE LR oSl Hy =21 on OjHI f ALAG DR RE M Ofgdl Hy
=45 on OEE AN D EE LR oY Ei =20 on LERFEIES Bt iR T-3TE R 4
=44 on DR S AR O RE LR oLy Hy =19 on DI S ALARE D RE UE Ol Hy
=43 on OEE AN D RE LR Ol oy =18 on LERNEIES Bt iR TR 4
=42 on DR S AR O RE HE 0Ll Iy =17 on DI S ALARE DE RE UE Ol Y
=41 on DR S AR O RE HE OaY Hy =1.6 on D3 S ALARE D RE UE Ol Hy
=40 on SR AN D EE LR Ol oy =1.5 an LERNEIES Bt iR TR 4
=318 on DR S AR O RE LR oSl Hy =14 on D3 S ALARE D RE UE Ol Hy
=18 on LS Fos - B Iy =13 on OIHD J 4250 DE ME T Ol 4
=37 on DR S AR O RE HE OaY Hy =1.2 on D3 S ALARE D RE UE Ol Hy
=36 on WHR2 A O R LR el i =1.1 on A £ AR D B2 HE 0 Y
=315 on LS Fro - B Iy =1.0 on OIHD J 4250 DE ME T Ol 4
=34 on DR S AR O RE LR LY H - on DI S ALARE DE RE UE Ol Hy
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AEB A|=2]|0] M 28 Al1

B AEB d4 =3 Az xS

= O}0|RY5 2 130 km/h, Zt=XtE KMot E 90 km/hE T (Overlap 100%, ACC off 7}d)

TTC
20 I
—— Test |
— 15 |-|— Simulation i
A FCW |
b o — — = Partial |
q E 10— —Fun |
I A T N T [ e ) EEEE |
|
I

1 1 1
-3 -2 =1 0 1 2 3
Time (sec)
Speed

NFS AEB Simulation

o ][]
1433mpm | | 130 kmn

i i

| i

Brake Throtte £ 150 » i i
0 bar || 20 % | E i
o 100+ 1 |

AEB Operating Sequence =1 ‘g I }
aen s g | |

w 0C i i [

i

""""" - 0 \‘In\\ 1
-3 2 1 0 1 2 3
Time (sec)
Acceleration

TestaDkm/h) | Simulatin
Sequence
(iciseq) | Distancelm) | TiClseq | Distancelm

FCW 1.86 21.0 1.84 20.3

Acceleration {m/s?)
' , .

-3 -2 -1 0 1 2 3
1.28 14.2 1.28 14.0 Time (sec)
0.77 5.9 0.76 6.0 Normal operation situation
Avoid 2.7 Avoid 3.1 AEB operation — Avoid
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Ot0[2 452} Ef| &

Zto] @ 25 % 0|8} - 2@H]

=
o
=X
b
H

Overlap | Speed TTC (sec)

@ | ®mm) | Fow | pan | Ful Result

45 30 1.57 1.02 0.84 Nornal

45 40 1.88 1.29 0.73 Nornal

40 30 1.57 1.03 0.77 Nornal

40 40 1.83 1.26 0.74 Nornal

35 30 1.61 1.07 0.76 Nornal

35 40 1.81 1.27 0.72 Nornal

30 30 1.58 1.03 0.80 Nornal

30 40 1.84 1.30 0.71 Nornal

25 30 0.99 AEB No operation
25 40 1.76 0.73 Abnornal

: : : grgornis
Traffic Accident Analysis a3 Q TR TN T Y



AEB A|=2]|0] M 28 Al1

WA

= Or0|2452021H4], QB & otA 25 %

- ARD M TS Al QH{R 7S HOILE AEB DIZHS, 24 gl0] E¥ YR X5

I

MRR
Camera
Owerlap Limit
Lane Width/2
- Flil:W Time

NFS AEB Simulation
Speed: ‘Vehicle Speed
| 1434rpm | 131 kmn
Brake Throttle
I 0 bar || 19 % |

AEB Operating Sequence =

f\
v

Y-dir offset(m)

Accident reconstruction 3 Tlm:[sec] 6 7 8 9 10
AEB no operation = Collision lonig5 2021, overlap 25%4, FCW /A, AEB X

At FA| ofo| Y 5o E U 7he| @ B R ohA| X1t 2 Q1510

AEB7} &S E|X| %2 71 2 THEHE
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Il AEB A}

220204 68 14Y 08A| 50
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AEB Al =g|0|/M =t

M EDR H|0|E &4

= EDR O|O|E AMO|A WEIL= Al THA| 87 km/hE ACC &S AEJOA ML T = =5

AID O™ X2 ®E 1(-5 ~ 0 sec)

e HIHEUYXMFSE A | AHSAT 284 HIo1EX] S
ALt AEA S AT 5| F ANE A=JWS WHY JFSHE HAY HSHZ Is50{8 (ABS) =02 (ESC) =0 EYHE U=
sec kph rpm % % on/off e e degree
(sec) kph] rpm] L [%] lon/off] [on/off] [on/off/engaged] [degree]
. ESC OjEts
50 87 1300 31 24 OFF OFF (ESC A9f%] on) 1]
- ESC O&tS:
45 a7 1300 El 24 OFF OFF (ESC AZ}%] on) 0
_ ESC OjEts
40 83 1300 31 24 OFF OFF (ESC A9f%] on) 1]
. ESC O&tS:
35 87 1300 31 24 OFF OFF (ESC A244] on) 0
. ESC O&tS:
3.0 87 1300 3 24 OFF OFF (ESC AZ}%] on) 0
~ ESC O&tS
2.5 87 1300 Ell 23 OFF OFF (ESC 22J] on) 1]
~ ESC Oj&tS:
2.0 87 1300 3 23 OFF OFF (ESC A%J%] on) 0
~ ESC O&tS
15 87 1300 Ell 23 OFF OFF (ESC 22J] on) 1]
-1.0 87 1300 31 23
A2t AOIE X FER AOlE AT x HER AOlE 22X FEE ADlE 32X HEE
(sec) 7101 HEE BA (A 25T AeR) WEEE) (=2Te) IR
-05 87 1300 Ell 23
-5.0 D on % Km/h Hoiz
0.0 87 1300 31 23 -45 D on 92 Km/h HoAS
-40 D on 92 Km/h OIS
-35 D on 92 Km/h OIS
-30 D on R Km/h HolE
-25 D on R Km/h HolE
-20 D on % Km/h Hoiz
-15 D on % Km/h Hoiz
-1.0 D on 92 Km/h OIS
-05 D on 92 Km/h OIS
00 D on R Km/h HolE
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AEB Al=dj|0| M

M EDR Cl|O|E| &4

=}
=]

AP O|™ X ME 3 (-5 ~ 0 sec)

ARZE ke —IoN| HUSSWX| Al HESEUA HEUSSUA

(sec) (AlAES AfEH) (Hn+Z (sec). (A| A AFE]). (B3 2Z).

-50 on O|FE / AIAS NE B2 M= Oj4 -25 on OZL / AlRA AF B2 4= 0l
-4.9 on OFL / AAR DF =52 A 054l -24 on 0|F= [ AlAS D = AT o|pdl
-48 on OjEE / Al 0F B8 = O -23 on O3/ AlAA 0 B M= O
-4.7 on OFE J AAS A 2 AlS Ojgal -22 on OjZ= [ AlAH D% £ AS O]l
-46 on OjER / Al 0F 52 3= 0jl -21 on OER / AAA 0 52 s 0l
-45 on OjFs / AlAE 2F 52 4= 0l -20 on OEE [ AlAA Y FE = 0jd
-44 an O|F= /A2 NFE 22 M= Ojedl -19 on OFe [ Al 0 5L ME ol
-43 on OFE J AAR DT 2 AlS Ojgal -18 on OjZ= [ AlAH D% £ AS O]l
-42 on OjER /[ A2 2F B8 1= 0jdl -1.7 on OER [ AA 0 52 T 0l
-4.1 on OFE J AAR DF EZ2 AlS Ol -16 on OjZ= [ AlAH D% £ AS O]l
-40 on OjER /A2 0F 52 = 0fdl -15 on OER [ AA 0 52 s 0l
-35 on O|AL / AlAS DT E2 AT Ojghl -14 on 018 [ AL 2% £2 AF 0|4
-38 on O|A= /A2 NF 22 A Ojfdl -13 on OIEL [ AIATE 2F 52 Az Ol
-37 on O[FS / AlAE 2 Z2 A= Ol -12 on oIge / AlNA DY Z2 M= 0l
-36 on OjFs /A2 2F Z2 4= Ol -1 on OEE [ AlAA DY 52 M= 0jpd
-35 on DR [ A|lAE 0F B8 = 0 -1.0 on O3/ AlAA 0 B M= O
-34 on OIFs J AlAE 2F 52 4= ol -05 on O [ AR DY 52 Y= 0l
-33 on OjEE [ A2 0F B8 M= Ot -08 on O3/ AlAA 0 B M= O
-32 on O[Fs / A|AH 2 Z2 = 0l -07 on 0ge [ AlAA Y F2 M= 0jd




AEB A|=2]|0|M 2t Al M Al

ot
ret

l AEB dAF Zhx Ab

H

= WEFH 2F 87 km/hE T2 (Overlap 100%, ACC off 71)

TTC
20 i ‘ I
e Simulation | } |
— 15} |- —-Fow Lo '
A —-—- Ea:'lual [ :
o, u | I H
o or|-—- Collision [ !
| I !
|: 5 | I !
| I !
0 \ e e S N ‘ i
-3 -2 -1 0 1 2 3
Time (sec)
NFS AEB Simulation Speed
Engine Speed =y rVehicle Speed 200 -
| 2276rm | 87 ki : : :
Bake Tvotte < 150 - I I i
0 21 £ ' ! I
bar % X
| ”__.I 100 ' — ,‘
@
AEB Operating Sequence == & | | I
& 80 I [
| | |
0 I L | i L |
-3 -2 -1 0 1 2 3
Time (sec)
Acceleration
a 97 | ! i
K] | I I
E o ' i
c I | I
2 5 l !
Sequence g ! ! ;
Tcie) | Distance(m) R R ' N l
Q |
2.24 54.2 < s ‘ o L '
. 0 -3 -2 El 0 1 2 3

Time (sec)
1.12 27.1
0.87 20.2 Normal operation situation
Collision 49.2 km/h AEB operation, but Collision
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AEB A|=2jjo|M =t

WA

= WEFDH 20193 4], @HE SHA| 35 %, ZH = ©HA| 20°
= AL M Al QB OHAY B ZE BHAE

S
<
-
>
rm
o
=
J'I'
Offt
oy
dp>
£Q
o
I=
]
o
Iy

NFS AEB Simulation

[
[
‘,‘ Engine Speed ==y Vehicle Speed
| 2286rpm || 87 kmn
[
[
,‘r Throttie
R / |
¢ / Ovar || 22%
g }
N X ] i
FooN - i
N\ \l f d AEB Operating Sequence ===
N \VIT7.7
\\ \ "‘ // -- sec
A\/4
\ﬁ/
+ Detected objects
Most Important Obje
# FCW phase
artial braking phase
@ Full braking phase

AEB no operation — Collision
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AEB A|=2]|0] M 28 Al1

WA

= WELE 201934, L& oA
= AR SE AT Al 2HE oA 4k oA S

pe=

OLt AEB O| %5, &% Gl0| ZE2I0|E F==

18

-
[==]
1

LRR LRR-Camera gap
16| MRR 16 MRR-Camera gap
Camera 'Il Gap Limit
i Owerlap Limit — — —FCW Time
14 Lane Width2 147 \
— — — FCW Time \

-
L %]
T
-
[
T

=
=]

e
=)

= =
=] [=:)
T

Y-dir offset{m)
Y-dir gap distance(m)
.,
=

=

=4
T

=

A
T

0.2 02k

=
f.———

5 6 T a8 9 10
Time(sec) Time(sec)

Aba A WELT|QF Z 20| E 7Ho| QR ohA| S 4 'f."'_HII Z 12 QI

AEBZ} 2 E|X| %2 H o2 TEIE|L} 100 % L A2 M AEB S5 2
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ADAS X}ZFo| Al x| o
U2HSEX| (AE

1) EuroNCAP AEB X5 AH
- AEB 2HE Al FCW — AEB E 2|3 — AEB 27X S AL
- & 100 A XpEFO|| CHSH EuroNCAP CCRs Al
- Mo XAEHE AEB & TTC A|E A oHA £/40| CHE — GO B H| 0| A=}

2) PreScan AEB A|=2|0|d 2] 7|
- PreScan AEB 7|2 ZZ&|0| M ZtO| 2t Al =7t 20| e} 72t Zto| MAFM HE
- AEB 2 & H|O|E{(AEB &5 TTC A|&EA) M &

3) AEB A|=d|o|]d 2] AF

- MK AE 7dﬂr9r H| A TTC, £, 7t5E 8T M= Of 2 A
x5 "X A2 & _.E HAF =& 7tS@ax 202084 2tk £/ 0.3 m, 1.0 km/h)
_ gl:l—|E,=|1 7= 51}, Gv T 2= 8! Cutout &8 S

4) Xt MEE|0IE 7|%te| AEB AZ&[0]d
- 2TX 2HEM 2H nE o A == 2tF0M AEB A|E20|M Jts
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NFS AEB Simulation
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In the future
ADAS / Autonomous Driving
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Appendix. A.

Bl ADAS MA{| O] & A2 azx 20191H4))

AEB & Al HlO|Ct M2t FHH[EF MM Zho| MM #H &

i - ; Pyors
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Appendix. B.

m e

= YOLOv2 A& Al Z|CH ZX| AH2| €F 40 m SHA|

2| S0 mE FHHcE MM 85 Hlu

= YOLOv4 REIZ HZ X ZX| HE2| 2 90 mE 7| (X YOLOV8 H & AT F)

LRR Radar & Camera

YOLOv2

MRR Radar & Camera

__100F 100
E- = =— = Radar only §, — — —Radar only
3 80 ! g::‘g:’fﬁ';:zn T 80 Camera only
5 TNel = Sensor fusion
S 60 ~~_ S 60t -
k<] S~o 'g I
Q 40 - B @ 40 ~ I
=
= = |
= 20 S 20¢ |
x § |
0 i i i 1 1 0 | i 1 i
7 8 9 10 1 12 13 7 8 10 1 12 13
Time(sec) Time(sec)
YOLOV4
150 LRR Radar & Camera 150 MRR Radar & Camera
T . — — — Radar only E_ — — = Radar only
= 120 Camera only @ 120 - Camera only
o Sensor fusion 2 Sensor fusion
£ 90 E a0t
= o
=] T
o 60 o 60F
= =
= =
S 3 & 30
& &
0 U L L 1 1 1
Fi] 9 0 1 3 4 5 6 T 8 9
Time(sec) Time(sec)

Traffic Accident Analysis
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0}0| 2 =l5 2021 Al 25% Fcw A, AEB X

18
——LRR
16} ———MRR
Camera
Eof b e MOIx =223,y =04 Overlap Limit
14 ” e - Lane Width/2
{ ~ FCW Time
12t
E
® 1f
€
o
= 08f
9
> o8}
04
Ly A\ oI
0 2 4 6 8 10 12

Time(sec)

CCRs 100% Avoid

B AEB A =804 2% S (EuroNCAP 7| = 23 X1}

NFS AEB Simulation
Engine Speed 1 (Vehicle Speed
I 4437 om | 40 kmin
Brake Throttle
| 0 bar || 1% |

18 ; 18
N —Irr ——RR
16} I |——mRrR 16} ———MRR
‘ Camera Camera
‘ Overlap Limit 1 Overlap Limit
I Lane Width/2 ~ Lane Width2
} ~ — ~FCW Time /\/\/\ ,%//\Aoﬂﬁ\,\ FCW Time
= ~ 12 E
\
£ | E ARV At
. : ] ¥
t =
o |- °
= U X\ WL = 0.8
ki ’ ki
| |
i \ > os}
|
} 04
|
0.2 | 02
\
0 s I : 0 L | N ’ A
0 8 10 12 14 0 2 4 6 8 10 12 14
Time(sec) Time(sec)

CCRs 50% Avoid

CCRs 25% FCW A, AEB X

Traffic Accident Analysis
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H AEB A|E8|0|d 2% AF(GvT ZE)

O}0| 24!5 2021 Al GVT 25° FCW O, AEB X

..............

NFS AEB Simulation
Speed==y rVehicle Speed
I 4442rpm | 40 xmm
Throttle
| 0 par || 1% |

AES Operating Sequence =

Gap distance
Angle Limit

- =--- FCW Time

FCW Normal | 7

18¢ . 14 14
: —LRR Gap distance
161 ~———MRR Angle Limit
: Camera 127 FCW Normal | 7 12
14 " o mm--m-ou | g::;vpldtll:l'l‘g |- - - - FCW Time
| [ L 1 L
| FCW Normal = 1 - 1
12} ﬁ = — = FCw Time £ : E
E 4 N ! g : g
% 1f g 08l g 08|
€ ‘ o B
° | k-] 5
%0.8' : 50_5, 1 go.ﬁ’
1
> 06} I 5 : 5
: > 04t I > 04}
04+ | !
I ! f
0.2 02 :
| l
0 . ke . i 0 A ‘ . Al . 0
0 2 4 6 8 10 12 14 0 2 4 10 12 14 0
Time(sec) Time(sec)

GVT 25° FCW O, AEB X

02! I \JW

10 12

GVT 30° FCW A, AEB X
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Appendix. B.

B AEB A =2{0]M EX ZAZS (Cutout

Cutout ~ _
Distance

Spoed (kmh)

&

[}
Time (sec)
Acoeleration

& o o

Acceleration (m/s%)

o

2 El o 1 2
Time (sec)

Cutout 30 m
Avoid

TTC (sec)

Speed (kmh)
3

=

o
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M0} x = 807,y = 0.24

NFS AEB Simulation
Engine Speed 1 Vehicie Speed
| 5584 rpm | 51 kmm
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1 2 3

ok

B

0
Time (sec)

Cutout 6 m
Collision

Traffic Accident Analy

S
~

S
~

59



Appendix. C.

A|ZH(Brake build up time) &

= XN& &H2 ESC(Electronic Stability Control)2| 5 ZEOf 25 &§H
= X0 & FHO 90%/7HA| =ESt=0 del= AlZtE HESSYAIZHo2 &
&
E-]
° Max. P 150 b = =
T Y R NS S 9
]
E Max. Brake : Partial brake Full brake
° B B Partial Brake , , , ,
= - Brake build up time VUT Pressure (%) build up time | build up time
& ) P (bar) (ms) (ms)
X 2019 150 25 200 300
R JM X 2020 150 35 200 300
Time(sec)
Acceleration K7 201 8 1 50 30 200 350
= 5 1
g . | ]QC,%A G80 2021 150 50 200 200
2 5f
Sl M E220D 2017 150 55 400 200
8 ]
<5 " p . » , MEHH 2019 150 30 200 300
Time (sec)
A3 E 2018 140 - - 600
-
PR Acceleraton : #3 = 2021 150 40 200 300
E |
5 : \‘ﬁl\&ﬁ oto|24 2021 150 40 200 150
o
§ | Model3 2020 150 - - 160
<< 1 I ! L L |

Time (sec)
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Appendix. D.

20 - e -
— Test : :
— 15 |~ Simulation | |
3 —— —Few | [
g -
E gl stop : :
——&_\\L | &
0 I L | | — 1
3 -2 - 0 1 2 3
Time (sec)
Speed
80 D?e | I 230 =
S0} : ! : T e
E | | I STOP
St | ' |
3 | | i
o L g
o 20 ! : : Test Simulator
o 1 L | l 1 Ii_.__ ]
-3 2 1 0 1 2 3
Time (sec) Sequence . :
Distance from Distance from
- 5 Acceleration . TTC (Sec) target (m) TTC (sec) target (m)
E o N
c
-% 50 FCW 2.32 325 2.31 32.6
s
g e Partial 1.34 185 1.33 18.7
<t A5 | 1
-3 -2 - 0 1 2 3 Full 0.78 8.3 0.79 8.7
Time (sec)
Result Stop 2.1 Stop 2.2
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HHiZE & =& - HYEIE XIEF:3 MHIAQ ERd (1) :

TFE =81} C-ITS 2+0] ZHH| + CV(Connected Vehicle) E ﬁx(Autonomous Vehicle) =

< HES A XEUM JISY ot - OHI(DI=, RE S)HMT CVet AVH [HE 2Rd 21|
« AL AX(HMAXIAHZ 200m OILH) 2 ARZIXICH ZXI 8HH - g2 IIEFY AME [HIoHo C-ITSS & 3R

V2V - Vehicle-to-Vehicle 2018
. Aerts one vehicle to the presence of another. Cars "tolk”
Sensor-Based Solution Only using DSRC technalogy. 2017 a
« Cannot sufficiently mimic human senses V2D - Vehicle-to-Device . &

. NQ[ COSt'G“GCtIVQ fo[ mass market adopuon Vehicles communicate with cyclists’ V2D device ond i
vice versa

» Lack of adequate 360° mapping of environment in urban grids

V2P - Vehicle-to-Pedestrian.
Car communication with pedestrian with approaching
alerts and vice verna

Connected Vehicle Solution Only

* DSRC does not currently work with pedestnans, bicyclists, etc.

*» DSRC-based V21 might require significant infrastructure investment

* V2V requires high market penetration to deliver value reliably

V2H - Vehicle-to-Home
Vehicies will act as supplement power supplies to the home

Converged Solution
* Convergence will facilitate adequate mimicking of human senses V2G - Vehicle-to-Grid.

S d controls vehicle ¢! '} ) u
» Convergence will reduce need for an expensive mix of sensors e Py i e
and reduce the need for blanket V21 investment s SINE R

* Convergence will provide the necessary level of functional V21 - Vehicle-to-Infrastructure 2019
redundancy to ensure that the technology will work 100 percent Alerts vehicles 1o traffic ights, traffic congestion, road 2022 2020
of the time conditions, etc. -
MZX:USDOT.CAVIEE,

mahbubul alam, Qualcomm
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IHE N &E A AE

SIGNAL INFORMATION

Total Count

Current Iime 0228 29208 ms
Felch Tame 0028 29250 mn
Fetch Satus Receving Dewce Ust
Network - &5

Network

Hetwork - R Total Count
Network

Total Size
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Asymmetric Lookup Table

- X

- NAHA ST ot

= IQE}OIO' 37' é}l, I}i.!, §0|’ =) | = e iy
Z=MHIOIES

- HS38 R

- BRISE AURMLIY, QAL HTH 128

H &80, R, ABS, ESC

S8 15, 18 5208, 2301 8

- o - E2LH 49 1
: mE= - m X
e J { e - Hul <Road Condinon> <Scenario>
T2 X2, &2 g,
B4, 24 -AHad 20 SHIEHA, SautA - SIHILRIR T 2EE, ALRIQ
Iy — o st e o =
= o Gl | oerane "s' —T ‘ i
‘@ 7 ™ B | : n :
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Test framework
Instantiation/Variant Real world(e.g. RD SUT Requirements
Management Traffic) datasbase — KPI Catalog

Safety Instructions 1SO 22179:2009 - Intelligent transport systems — Full speed range
adaptive cruise control (FSRA) systems - Performance
requirements and test procedures

= |SO2575:2010 - Road vehicles - Symbols for controls, indicators
and tell-tales

= |SO/IEC 2382-2015 - Information technology — Vocabulary

=  |SO/PAS 21448:2019 / SOTIF - Safety of the Intended Functionality

= [S026262:2018 - Road vehicles — Functional safety

*  OpenDRIVE- ASAM Open DRIVE - Open Dynamic Road

Information for Vehicle Environment

JpenDRIVE
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Test Case Test initialization i3t PP
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« XSO QHNETEIIE ol &M £EE GIOIEA HEJH XA J18te] EME Soll AILIEIRE T50t0, JIIEFHE0 S58 HHJIE0 HetdsS ot ER
(Implementing regulation-C(2022)5402 PART 2)

- . - ’------- L L B

/ \ \
Overall Summary | Knowledge lI Data based \’ Knowledge II Knowledge I
based | e |' based | and Data-
l ' Real World Ancysss ' ll b d l
— l s | | ase :
Thon | 00D Analysis | Assumptions Il |l 2
I I l I| | | OHEPHOEIR A X X X
| | |
Driving Scenario | | | Identify Failure 2
| miwk | i : l : Modes || | swopsswesEex) X X
| | | |
| I T e
SHEASCER IS X %
oo Analyss l| '| o || Response | | 4 | DESHBAEN
I I 1 1 = “"l""’ | 5| sxvemspEE ER X X X
Road Traffic _; Nominal .:.l Core Nominal Critical Critical : Failure : 6 | TStoickieERr RS RIZ AL BICHAS X X X
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Functional Functional g | ressmErmo Al oTiT X
g Regui S EfEA 2Bl S 2ERR R
i o | ercmMRERIeEAREZES X x X
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: L X
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— In-use Test Methods (simulation, track tests) i i *
#Z:Commission Implementing Regulation (EU) 23l - 23X IHESF S s 4 50 IR (draft)

2 THESSE ot 34 20 THEFY oHNT HIHE et
[Commission Implementing Regulation) =8 38 Jis 29



: KIAP] isvisivsuse
(5) cavEgSE st AZ ot e 1

2 TAre: Data coverage/bias mitigation
hst 27 Ab&H 2
Alof H"TI taTAE [ data storage, data lifecycle, decommissioning

! !

l £ L
Data
FUSA SOTIF Security
Management
= In-use QFARBOIN CHES
Explainability 27 At
A 4
ADS 82582 £34
e.g. External HMI Safety Management System
\ o e e L T ; Safety Assessment In-use Monitoring | |«
s '
[} ' [
£ ' X 1
Transparency 2 mm— Track Test '
S : ;
L] '
14 ' :
! Real World Test :
: ) Test
‘ o Environment ;
: Virtual Test ' Assessment |7AME: 2148 Ft,
: : gaut A Botof o3
R T """"""""" ELRET-E
oDD Scenarios

#Z:Commission Implementing Regulation (EU) 23l - 2T IISF U3 8 84 502 T2 (draft)



. KIAP] #svisursusy
\ CAV CE 18

= s, = : Scenario B —:
. , o

Unicast Communication = O -




KIAPY| #svisizsusy

(6) z= .

IHEF J1eS Feiobi HEHM Edol= 2510 SEAES 143 obl folkd= E0HJI=0l L SR
» NESFY XES NE0HHM XY 2, 38, SE HHHM 2= 42S U0t 2ol Bdok= 21501 2o E
 0l2i8t 250 2ol TkEFA XHE0] 2oHHM HIJIX| 28t SZ0ILE, Z22E SI0| 2 = UAS
« [O2Hd SEEE0| 2dE 3L ST = S TEot= 201 i S
» XISFAS HEOHH D2HoH0K 3HSS HME IIEFHS Yol FEE V-CycleS 12{0HH &H, e, 5SS 1E
o 22Xl SZF EANM 25 24 AES Qﬁl EE0H 01 HIECZE NIEE S0l L% JHEoH0F &

A
X
) 9-'@?%‘-:’:3% 1 Stochastic field testing Goal 1. I A E Ap2g 22 Goald. FU Y. #H U HS
/ R R
/! N (LB — d A58 stolSeHe
& men | =t
¥ \ ok :"-('r1l3*"\”")' 43 o
/’ \ EF AW :
\ A { } ——
war 7 s A4S \ s | Mawadde h Aff»e;;- — uﬂemn
i \  Naman 3 e 2w
// \\ \ ) A EE "—m
/ b ‘ — - E3
4 METEL S Ll ) ey, e > e
\ . . : By | R
/ 4 | i Y i |OSWREER ~ switga
=k |, CON N THWSESN —— m
05 el gy ey Bl e ] : T SWENEA - sweNga
ﬂq 5!4 g‘?‘l X]{;{J g’q g‘?’{ wmer Goal 2. SW ‘ -m““~—-— ‘m
whsesNes Feuau e OIE{HO|A S @ L oswIH

HH HAWM AH SANY DHMWOKH=
IHES J8E 9ot 3NS ERABN O3 1S HoM THE=EE #01 #3= v-Cyclo




& ITx|S o
Loy, |-E |-l=l N=

I|o c>I Dx El_lo?'_'l

Korea Intelligent Automotive Parts Promotion Institute




