Autonomous Driving by Audi
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Milestones in future mobility

Urbanisation

Digitalisation
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Piloted driving as an influence on megatrends

1 Enhanced safety

Piloted : 2 o <
driving Efficient use (4
of the transportation infrastructure
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Broad range of driver assistance functions

already in production today

Standard features Tour assistance package

City assistance package

Additional options

> Hold assist > Turn assist left
> Audi pre sense basic > Adaptive cruise control
> Audi pre sense cit . . .
P _ y > Audi active lane assist
> Park assist rear > Aud ;
. - i t
> Adjustable speed limiter uaipre sensefron
. > Obstacle avoidance assist
> Cruise control system
. > Camera-based traffic
> Break recommendation

sign recognition
> Predictive
efficiency assistant

function

> Traffic jam assist
Parking assistance package

> Surroundings camera
> Park assist
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Audi side assist

Exit warning

Audi pre sense rear
Park assist plus

Rear cross-traffic assist
Reversing camera

> Trailer assist
> Main beam assist

> MMI navigation plus
with MMI touch

> Night vision assistant
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Evolutionary advanced development
driver assistance & piloted functions

Motorway pilot |Parking garage

Clty pllot
o s

Trafﬂqam pilot | Park pllot
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Future

Piloted .
driver assistance functions
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Intersection Top View 3D Maneuver Turn
assistant assist assist
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Current range of
driver assistance functions







Each evolutionary stage will relieve the driver more

ASSIST

Continual
withdrawal of
the driver
from the task
of driving

~ Continually
growing
automation of
driving tasks

Level O Level 1 Level 2 Level 3 Level 4 Level 5

ELIVE] Assisted Semi- Highly- Fully-automated|] Autonomous
automated automated

Automation
levels per SAE

A6 (model year A8 My 2003)

1399) with adaptive cruise control
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Level 1 and Level 2 Automatisation
distraction and controllability

Statement of Principles, Criteria and
Verification Procedures on Driver
Interactions with Advanced In-
Vehicle Information and
Communication Systems

27 ik
“PReVENT

Preventive and Aclive Safely Applications

Integrated Project
l Cantract number FPG-507075
eSafedy for road and air transport

Statement of Principle

Version 2.0

Driver Focus-Telematics Working Group

April 15, 2002
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Verification Proced v,
Interactions with ) 5
Vehicle Info _ =7 )
Communic .-
7 RESPONSE 3
a PReVENT Project

Incluv ™" =
2006 Updated Sed.”

-ode of Practice
for the
Jesign and Evaluation
of ADAS

Driver Focus-Telematics

June 26,
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Level 1 und Level 2 Automatisation — Response CoP

Concept Phase

Series Development >

- Best concept Proof of
Eeinticy pha} selection >Concept >

Detailed Verificati Validation
Design effncation &3Sign off

| ' i i i i '
| 1 1 1 1 I I
) :r?azl‘;‘rgs 1 . Safety . ! 1| Proofor ||
i 1
: and risk : : Reguirements : : : Safety .I
| assessment| \ " ' . .
| A 1 1 1 1 1
| ! 1 I 1 L} =y |
ili Controllabili

: cogt;?!?bl v : Gt ALy : : : Com‘lrmaliotrzlr
| g | | Assessment |, N 1| Final <
_Concept |, A\ . . inal proo
: : i 1 : : 19N o
| i Qtu:zzy I HMI Realisation 1 & SoP
| 1 " 1 1
| 1 1 [l 1
| Draft HMI |} 3§:":';°ﬁ';::dof Detailed HMI ' Homme | HMe

concept HMI concepts Specification Werification Validation

Elements of a general safety process
Activities regarding controllability

Activities regarding human machine interaction

Aus: Response Code of Practise, 2009

——\N\\

Audi piloted driving

Definition Phase

Checklist A (Annex A1)

H&R (Annex A 3)

]

| Best Concept Selection |

Proof of Concept

Detailed Design
| Validation |

Checklist B (Annex A.2)

&
| Safety Concept Estimated
Controllability
Levels

Open ltem List
Evaluation Plan

ADAS Development Team
- Developer
- other Specialists

7

Consult Expert from e. g.:
- Functional Safety

- Product Analysis Controllab_llﬂy Ceontrollability Confirmation Test
Confirmation
- Psychology / Human Factors
- \
yes

Recommendation
for Sign-Off
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Level 3: technical measures

Assisted driving

-
Engine

> Brake

Steering

N\
> Driver monitors
> Driver is fallback level

)) In critical situations, immediate driver
reaction is required
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Piloted driving

»

Fusion

Technical fallback level

Function

Engine

Brake

Steering

> Driver can take over
control at any time

No immediate driver reaction

required

Vol



Level 3 - Interface between driver and vehicle

MMI screen
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Level 3 - cooperative driving means interacting with others

Smooth accelerating and braking

rth Intelligent lane changes

®<# Maintaining distances (lateral)

mb Recognising the intentions of other road users

I\ Allowing merging _

= | Route guidance
with high proportion of route driven by piloted driving
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Level 4 Parking Garage Pilot without a driver in the car

——\N\\

Audi piloted driving



Level 4: Piloted Parking within a Parking Garage
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Level 4:
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role of the driver/customer

Traffic management —— € vehicle vehicle

customer infrastructure Lot change/ call back ] function actors p
request Status supervision "

51t

coordination

- l H
4~ Planning \

route

St of routes \ lanni vehicle
status e planning
negotiation ) movemenj:
I
2o Vehicle
superwsmn) dyn. objects contlnous transfer P vehicle surrounding sensors.

a-priori map a-priori map

common information base

I Data connection
(latence free) IIII,

Audi piloted driving
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Level 4: PHP Stakeholder — who wants to interact?

customer !
(driver) add on service as

charging parking services

(Vehicle) cloudservices payment service
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Thank you very much!



