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HMI:

[
I

Py Human :
Machine :

Interface |

I

I

i

]

Cooperation with Human

: | Infrastructure &
Soci
I : | Human Driver I —_— cl'mety
; " [ . L
= A highly self-position 1 ! Driver Monitor - }v/
estimation : : Display / Operat'w Communication
* NEIgh boring 1 " > - & Wireless Devices
environmental cognition : e ' 4 . Actuators
= P &g I Environment | )
! High-definition digital map . — \1 Controller
These are important for 1 Ne ~ N b : b | ) | _&
Automated Driving System : ' | e ——
; ﬂ : . 5 3 S \ |“~i.—7- - f _r — gr A ,| r:}!'-.)‘.' sie
I - I ﬁ Human Study Social Acceptance
I £ x . . Analysis of Accidents Regulation / Standardization
1 ITS Anticipative Information| , .

LRI Security, Simulation, Database, etc.
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Warning
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Park Assistance/ |
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Park Assist
Surround View
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Short/Medium Range Radar M LIDAR

=21 — Local Intelligence

Park Assist Emergency Braking

Pedestrian Detection

» Traffic Sign Collision Avoidance
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Adaptive Cruise Control

'Lane Departure
Warning

Cross Traffic Alert

Camera M Ultrasound GNSS
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Complexity
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( - Blue arrows : Industrialisation [TRL 8-7]
——
- Green arfows : Needs for regulation and
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Pink arfows=: Pilot=s and laige scale

2020

(m i Emmenq demonstrators (TRL 5-6-71
"a m g - Yellow arrows: Technological research

ITRL 2-3-4)
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Driving
Level 3 Velocity

Level 2
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*EPoSS : €A TEE HAE "SE ADE AAH”H ZESiE" oK

*=X : EPoSS

Copyright © KATECH All Rights Reserved

14




= —
SE0AME BHisch el & & X 20l R | M) US!
[rate of Crash Date of Report Imvest. Agency Repar! Number HSMY Crash Repord Mumbser
07 May 2016 04:40 PM 07/May/2016 04:40 PM FHPE160OFFo 12208 B5234095

-_US-27A (SR-500)

g S

. T —
S _
e e — i
&3,
e R
""—-.._"__\_ "'“L.ﬂ:‘_.. X
wvio2 gy ::::: Ty
V02 Strikes Trailer _
of V01 and Goes Under e
V01 Turning Left (. - S
I"{ ; ﬂ"'"'-u... H ) "--..___'_\_H_ - I T B -
/ F { 4 %ﬁ"‘“—-.ﬁ_ﬂ_ RH“"H—-‘___E - i
A | ] | | T — T — N
r_,z.f.' F "II f 3 i T — -— T— —— -
] V02 Traveis off — / —
i / Roadway and ! = .
i { Strikes Fence d / %’
I [ | f it
VOl atFR —. L]/ f V02 Strikes —___ = [ _— VD2 Rotates
/ Second Fence % s 1oFR
f 4" E
s | V02 Strikes — L E
NE 140th Court =~ 7 | Power Poie sty iF
Copyright © KATECH All Rights Reserved




Eﬁ b o) 00714

AL

Copyright © KATECH All Rights Reserved

16




SR EF & HOHA-I AESF8 2= AI%*—ijo S01H 28 A==
_'|:_ Cl=

AJFOHel &L YA el2
C

SH
O AtZ2018E 30 24). RH

Ilot)| Ocd= M2t

INSNEPNES

Washington Street

East Curry Road

HAMXt A2

A
=3

N
\V4

Mill Avenue
(HE 2XFMA 22))

Copyright © KATECH All Rights Reserved

17







ad AyIIS

| XIEF=X

AlJl=& on-Vehicle

HW & SW= 4

Technology categories

Control systems o

On-vehicle hardware

On-vehicle software

Control systems and computing e.g.
passive components, architecture

Sensing =t
! Sensor-supporting e.g. actuators
= Sensing & local mapping e.g.
:_ . cameras, LIDAR, radar, GPS
Localisation | recevers
& mapping .
S Connectivity e.g. embedded
SRty modems, DSRC module
Assumed that this will not
Cyber security - = require dedicated hardware but

Human factors - — |

will run on existing hardware

Human -Machine Interface relating
to safety, e.g. internal sensors

Control systems e.g. critical event
control, decision algorithms

Mapping & path planning e.g.
machine vision, digital image
T processing

Connectivity e.g. data processing,
communication protocols

Data security e.g. encryption,
intrusion prevention

T+ Human Machine Interface software

*Z X : TSC(Transport Systems Catapult)
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d SAlJ|= — Control Systems
S J|IE2 V-AIOI2 e T2 HAE &lst Ai=Fa X AIAE AIXLIHE S &8 2R
[AH&IHE&E I MIAN HE A A ‘Fail-operational’, ‘I8 A (1S026262)°, ‘Redundancy’ Bt ZR]

" The main disruptions

Ve
Strategies for the elimination
prevention, mitigation,
prediction, and forecasting of
disruptions are identified

A

relevant to automated
vehicles

"The emphasis is on the ability
of the management strategies

to handle disruptions and

maintain fail-operational

behavior

Copyright © KATECH All Rights Reserved
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Q WA I|= - Sensing

SEHEA Q1AM
[QIOIE] M2l ¥ AZE

ArS K W20l A LK -

S motstol, MNSE
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—_
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StER

SRR 24GHz

LRR

Ultra

Infra

UwWB T7GHz LIDAR sonic Vision Red
Short distance Kk ok % *k kK Kok kK ok * ok k&K
(0 to 2m)
Nominal distance o & k& * %k ok Fdkdddk * % * % * kK kk
(2 to 30m)
Long distance e *hk KK *kkkk * ok k&
(30 to 100m )
Narrow range <10deg b b il b % ERERY  uvARN
Wide range >30 ok % ek kK *kkk Kk kkk *kkk
Angular resolution ok k% kK dekkkk * dokkkk *kk Kk
Object speed measurement ERER RERRR % EEEX % *
Bad weather operation Kk khF Kk *% KKk Ho* *kkk
Blockage % %k dkk Kk * % k% Kk & * * k&
(impurity on sensor)
Night operation Fk kkK o *k kKK *hk kK * R
Cost *k k% *k kK * *kkkk *kk *%

Self-learning Cars: Working principal, Global, 2016-2025

[OTilie e iting ROy
Data Procassor
=] il
=
=
1 Processors
vai
v
& ) ®
Self-learning Cars: Levels of Self-learning Cars, Global, 2016-2025
2016 J 2018 | 2022 2025
Levels u
1. Basic Function 2. Complex Function 3. Critical Function 4. Vehicle Control
Functionalities u
Basic e Complex Critical o Al ties of the
vehicie's operation s are performed using s the vehicle's aperation is  vehicles are performed by
perfarmed by the effleaming Al performed by the self- the self-iearning Al
selffeaming Al lesening Al
i u
+ Natural language + Dirver assistance + HAD Maps + Thecaracisasa
processing + Object recognition + Objgct recogniion personal assistant and
' Asar prasrances + SAEIevel Zauionomous  + SAE level dand level4 1S Uiy 2utonomous
+ Gesture recogaltion autonomous
Key OEMs u
um o AR - TESLA IR
+ Renault + Voo + Toyola
* et + Ford - Tesla
AL + Audi
Self-learning Cars: Evolution of Self-learning Cars, Global, 2012-2025
High 2012-2015. 2018-2020 20212025
Lovel
]
>
2
K Jt
2 [ re—
o Tully
2 cars and personal
5 assistance funchons.
3 AL/ . -
H
i
Use Case: Teslals Autopiol
festures enable fhe car to
Jeam from the driver
Low
0 Driving Data (Million Miles) 600
Legend Q Levels of seltfearning cars = = Traditional Software —— Deep learning Software

*Z=XN : F&S
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Q SAJ|= - Localisation

SAO| X AH(axrz, gps 89X%) HIA T FIXICIAOQ| Jiset ME2 SEHS )= Y 2R
[S3l, =202t HEOT A XNSX SHFMA CIXEY 0HE Jl=]
“ Galileo/Beidou
OmniSTAR WASS/EGNOS
TR RIRICR Co-operative V2x
Localisation
4
,h‘j - . - Radio Signal Strength
o Inertial Navigation System Triangulation
Feature-based Localisation >
Navigation Map ADAS Map Local
Dynamic Map

=X F&S Copyright © KATECH All Rights Reserved
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Q ¢&J|= - Mapping

F

2 e _' —

Time frame

Dynamic ( < 1 sec )

min )

dynamic { <

=eimi

_/
Semi-static ( <1 hour ) /

Anew generation of data services

HERE
On-Street
Parking

HERE
Real-Time
Traffic

HERE
Hazard
Wamnings

HERE—
4 Road Signs

[

Information through V to X
= surrounding vehicles
= pedestrians

Linked layers
= timing of traffic signals

g | b /f
k

Traffic Information
= accidents

= congestion

» local weather

o =
f O
Link,/ <
¥ .
AN

Planned and forecast
= traffic regulations

= road works

= weather forecast

LR
tafiRARAr

i e

8
5

Basic Map Database

- Digital cartographic data

= Topological data with unique
- Road Facilities

& s
g '~

e

Basic Map

23

re
%2
o

*=X : HERE & &
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Q SHAlJ|= — Connectivity

SIIMIIE-MH XA X Sdle, waves) Jl=2 &S S B8 435 2o T
[£5], V2X(Infrastructure, Vehicle, Nomadic etc.) J|Et X8 ANESFSH L HUEIE HHIA PES Aol A -]

Connectivity

4G LTE/LTE—Cellular Connectivity
3G Cellular Connectivity

ccumcomeny \
Set to become the standard for
@ short range V2x
% WAV; / IEEE 802.11p / ITS G5 > § chmiminicattn: N
o i N
*E \ WiMAX > IEEE 802.16 with higher
© - . bandwidth and longer range
G = . than Wi-Fi
> WiFi (Part of the established IEEE 802.11 standards) > Trials currently in progress for
0 \oeilu!ar backhaul )

Cellular
Communications

8
L
2
=
®
>

2
3
Q
E
]
£
=

Satellite Communication

==
S BN R

Cellular networks common for
mobile telecommunications
and increasingly embedded in
cars (e.g., eCall)

Potential uses for vehicles in
remote locations

*Z2=XN : F&S Copyright © KATECH All Rights Reserved
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0 Al TJ|= — Connectivity

*VeXol= vav, v2l, v2c, V2pr, V2D, V2H s Lt&st

O

ol

ROl S A

| =
= =

HE 7= TR

Vehicle-to-home (V2H)

A connected vehicle can be used by
the owner of the car to control various
home appliances such as lighting and
air conditioners while sitting in the car.

Vehicle-to-cloud (V2C)
A vehicle can be connected to
the cloud for over the air (OTA)
software upgrades to update
information including the
connected module.

Vehicle-to-pedestrians (V2P)
A vehicle can be connected to
smartphones and wearables (worn by
pedestrians) to provide real-time
information to the vehicle and the
pedestrians and avoid collisions.

Connected
Car
Enabling
Technologies

Vehicle-to-vehicle (V2V)
vav
carsffleet

technology enables
to communicate with
each other resulting in improved
flow of traffic and reduction in
collisions.

Vehicle-to-infrastructure
(V21)

The connected vehicle can be
connected to roadside units
such as traffic lights, which act
as communication nodes
providing various safety and
traffic updates.

Vehicle-to-devices (V2D)

V2D application enables vehicle
to establish connectivity with
smartphone or other installed
on board units (OBUs) such as
infotainment systems.

*Z=X : F&S
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O Al J|= — Cyber Security

SRNY-2IR SNYS HEs
[MHEFBIIL LI HEE =

AOIHH SH& Ol CHet &2
AUCtD A1, O FBI]

-

oHSH Y 2R

Critical Vehicle Data
» Engine control unit
+ Transmission control unit
« Body controllers (locks/lights)
+ Air bag control unit

« Steering, suspension, and
stability

Infotainment & Telematics

+ Vehicle data from OBD II, GPS co-
ordinates, driving patterns,
diagnostics

* Internet, smartphone interfacing,
Bluetooth, Wi-Fi, app store

« Radio and media streaming

Cyber Security Attack Points External Interfaces

+ Keyless entry

+ Tire pressure monitoring
system

* \/2x communication
« Satellite data

*» Sensor and camera data

OnStar’s decision to keep track of unsubscribed vehicles and sell
vehicle-related data created privacy issues. In the automated
scenario, there is a high possibility of a car being compromised.

Heavy dependence remains on an Internet network, and the
exchange of data is to be managed properly. Encryption of data
exchange will bring third-party security solution providers into the
value chain.

=X F&S
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d 8AlJ|= — Human Factors

SRFNZEE T= 2FKH R LS50 F2ots JsAe 82 T
[S5], 32&ZF 1 ¥ 2NN A Z2FS 2= Heldte dEH A= HMI THOIZ 2D LN 2R ]

i Environment

Traffic complexity, road
geometry, etc.

A

Sensor Systems.

(HMI Information Systemsim

mation to Drwer

Driver

Configurable Display,
Head-Up Display, Lamps

<>

|
=

9.

Visual
I'-_

Simple “beep” through to
AUdI ble 3D Acoustic landscaping

Vibrating seat, pedals,

/Vehicle Sensor
S_E.te_m_s:E

Vehicle speed, steering |
manoeuvre, etc.

p———

Detection

-
-

'.ehlcle S ste

Haptlc Tf |
KAda;:t for culture, language, prafemm_/

steering wheel etc.

Pnorlty,

Abnormal Operation

Normal Operatlon

Driver
Status

(Ready, drowsy, intoxicated)

Abilities, training,

culture, preferences

|043u09 JaAl(Q

N/

K HMI Control Inputa

A

”Hand

Steering wheel, switchgear,
touchscreens, gestures

{i |_:00t Pedals

ﬂ Voice

‘oice recognition for

Eyes Eye tracking, e.g. info

_acceptance

Qaag&me far cuﬁm ure, language,

or impairment

_a‘!'- Gam—  ——

B

=X F&S
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E X515 )
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¥ AL} 2| 2 (Scenario) 82|
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0))2 M 2318t O 2 BtLfo| QAH[0|A
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—

Step8. JI& 02|81 &M
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O+O| &l & 9| T= 7S No 758
AF1-1 EelolH YHAHAE
Safety Life CYCle JHA AF1-2 NAVI Q& ZAZ=0o| 1A
(ij,?l) AF1-3 FoEd 42
AF1-4 GNSS
@ AF1S FETINTETES
AF2-1 FHotE HolE 24
Hazard 24 2 Risk Assessment(2I& = J}) a4 s HE 2N £
AF2-3 LDM &
- A EA U Hazard A8 mHC} AF3-1 SHAZ 2EAE A
~ASIL ¥ IR E 2 alisal e
AF4-2 k2 M| Of(or ZSHES H|Of)
AF4-3 TS
AF4-4 NN Y
@ AF4-5 AT EA X Of
=% AF4-6 (Xt5 X 0f) 2Hf
Jsotd A AF4-7 LAE2E TS
T ———— AF4-8 M= X of
== AF4-9 s 7
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Xt&Fo| Hazard
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